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Improved handling and development 
of new uses will be the key 
to the red crab fishery. 


Development of the Pelagic Red 
Crab (Galatheidae, Pleuroncodes 
planipes) Fishery in the 

Eastern Pacific Ocean 
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SUSUMU KATO 


INTRODUCTION 


Recent fishing trends demonstrate 
that the oceans may not contain an 
inexhaustible supply of fishes. Many 
of the major fisheries of the world 
have reached their peaks and several 
have declined because of decreasing 
populations. Thus, 
the fishing nations turned to 
previously unutilized resources, and 
to aquaculture, to satisfy an ever in- 
creasing demand for marine products. 

Many species of fish and other ma- 
rine Organisms remain unutilized be- 
cause 


more and 


have 


more 


knowledge is lacking about 
their distribution and abundance, or 
owing to a lack of technological ca- 
pability to harvest and process them 
economically. As new harvesting and 
processing methods develop, concur- 
rent with accumulation of knowledge 
about new resources it becomes pos- 
sible to utilize previously unused spe- 
cies. Thus, for example, the Japanese 
and have started 
for the small shrimp-like euphausiid 
(“krill”) which is abundant in Antarc- 
tic waters (Lyubimova, Naumov, and 
Lagunov, 1973). 

Another large crustacean resource 


Russians fisheries 


is the pelagic red crab (Pleuroncodes 
planipes) found off the western coast 
of Mexico, especially near Baja Cali- 
fornia. (This species should not be 
confused with the deep-sea red crab, 
Geryon quinquedens, of the Atlantic 
coast.) Recently American fishermen, 


Susumu Kato is with the South- 
west Fisheries Center’s Tibur- 
on Laboratory, National Ma- 
rine Fisheries Service, NOAA, 
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with the aid of the National Marine 
Fisheries Sérvice (NMFS) and _ the 
Mexican Government, have started 
commercial utilization of the pelagic 
red crab. This paper summarizes the 
biological information on red crabs 
and the evolution of the fishery. 


DESCRIPTION 


The pelagic red crab, Pleuroncodes 
planipes Stimpson (Fig. 1), is a mem- 
ber of the crustacean family Gala- 
theidae, a group of small, lobster-like 
crabs. Boyd (1962) points out Stimp- 
son's humorous intent in deriving the 
which 
translates to “bulgy-sided crab with 
flat feet.” Galatheids typically have 
abdomens and tail fans well-adapted 
for swimming, and their long first 
pair of legs is armed with pincers 


name Pleuroncodes  planipes, 


(chelipeds) (Schmitt, 1921). Rows of 


hair-like setae are located on the 
front and hind margins of the walk- 
ing legs. Their probable function is 
discussed later. 

Adult red crabs are about 3.5 to 5 
inches long, with the tail and cheli- 
peds extended (Fig. 2). A pound of 
red crabs includes about 100-150 
adult individuals. Their color ranges 
from pale orange to bright red; bril- 
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Figure 1.—The pelagic red crab, Pleuroncodes 
planipes. Overall length is about 3.5 inches. 
(From Boyd, 1962.) 

liance of their color may depend in 
part on ambient light conditions. 


LIFE HISTORY 
Each 


sometimes 


may have two and 
three broods of eggs in 
One season. Females may carry up 
to 3,650 eggs which hatch after about 
2 weeks (Boyd, 1962). 

In the laboratory. crabs have passed 
through larval stages in from 
2 to 4 (Boyd, 1960), the 
length of time depending primarily 
on the temperature of the culture 
medium. The young crabs lead a 
planktonic life for about a year (Boyd, 
1962). Sometime during their second 
reproductively 


female 


five 
months 


year, crabs become 
mature and spend time on the bottom 
as well as in the plankton. By this 
time the crabs are about 0.6 inch 
long! (Boyd and Johnson, 1963). By 
the end of the second year the crabs 
become strictly benthic at a size of 
about |.02 inches (Boyd, 1962). 
Principal spawning grounds for 
red crabs probably are inshore near 


'The 0.6-inch carapace length, measured 
from the base of the large spine at the front 
of the head to the posterior margin of the 
carapace, is used as the standard measure- 
ment throughout this paper. 
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southern Baja California, especially 
Bahia 
Katsuo 
Ciencias 


in the region of 
(Boyd, 1960). 
Escuela de 


Magdalena 
Nishikawa. 
Marinas. En- 
senada (pers. comm.). reported find- 
ing dense concentrations of megalop 
larvae, presumably of red crabs, while 


skin diving in Bahia Magdalena. 


Figure 2.—Adult red crabs. 


Figure 3.—Dead crabs strewn 
on the beach at Bahia Magda- 
lena. 


Breeding also occurs far offshore 
(Longhurst and Seibert, 1971), and 
during certain years as far north as 
southern California. Probably these 
crabs have difficulty returning to the 
inshore environment, although 
surface currents could possibly 
their migration (Longhurst, 


sub- 
aid 
1968a). 


The primary breeding season for 
red crabs appears to be from January 
through March (Boyd and Johnson, 
1963), but I have seen berried females 
in late October, and young larvae 
have been found during other months. 
In the laboratory, the egg-bearing sea- 
son was November through April, 
with a peak in February (Boyd, 1962). 

Larvae of most Galatheids are 
planktonic (carried passively by cur- 
rents), and adults are usually benthic 
(live on the bottom). Adults of Munida 
gregaria, an Antarctic species, how- 
ever, occasionally swarm in midwater 
or at the surface (Matthews, 1932). 
Red crabs are unique in that they 
spend a considerable part of their 
adult life both on and off the bottom 
and may well interchange these dif- 
ferent life styles as conditions dictate 
(Boyd, 1967). The term “pelagic,” 
usually referring to strong swimmers, 
has been applied to red crabs found 
off the bottom, but with the under- 
standing that currents play a major 
role in their distribution and move- 
ments. Crabs larger than about | inch 
in carapace length, probably 2 years 
old, appear to be strictly benthic and 
live in deeper waters of the continental 
shelf (ibid). 

Boyd (1967) found significantly 
higher catch rates of red crabs in 
plankton hauls at night than during 
the day. He attributed the difference 
to upward migration from deeper 
water at night and the reverse during 
the day. Crabs caught at night were 
generally larger, as were those caught 
at higher latitudes. 

The habit of swarming at the sur- 
face makes red crabs conspicuous to 
ocean travelers. These swarms are ap- 
parently not associated with seasonal 
(winter) breeding cycles (Boyd. 1967). 
Windrows of the 
miles 


surface 
like a 
Such concentrations 
occur more commonly at night, but 
are also evident during the day (Boyd, 
1962). Mass 
the pelagic red crabs are carried to 
shore by winds, waves, and currents 
(Fig. 3). 


crabs at 
stretch 
river. 


sometimes for 


blood-red 


mortalities occur when 


FEEDING AND PREDATORS 


Red omnivorous and 
quite versatile in their food habits. 
When kept in aquaria they feed read- 


crabs are 





ily on fish, using their chelipeds to 
break off small pieces of flesh. They 
also use the chelipeds to capture small 
prey like copepods (Longhurst, Loven- 
zen, and Thomas, 1967). They are 
unusual in that they can also feed 
directly on microscopic plants and 
animals (plankton) by filtration. Analy- 
ses of stomach contents of red crabs 
reveal that the pelagic phase feeds 
primarily on small phyto- and zoo- 
plankton (Longhurst, et al., 1967; 
Beklemishev, 1960). 

In the wild, red crabs can be ob- 
served swimming backward and up- 
ward by rapidly flexing their abdomens. 
At or near the surface they stop 
swimming, stretch out all their legs— 
thus creating a parachute effect be- 
cause of the numerous fine hairs on 
the legs—and float slowly downward 
while using their filtering mechanism 
to feed (Fig. 4). Benthic red crabs 
probably feed primarily on detritus by 
raking up sediments with their feet 
and mouth parts (Boyd, 1962). 

Beklemishev (1960) described a 
peculiar behavioral pattern of red 
crabs which may be related to feeding. 
About one-third of the red crabs he 
observed swam upside down, and the 
majority of these crabs appeared to 
maintain themselves at the surface by 
hanging on the surface film with their 
legs. presumably 
plankton. 

Predators of 


feeding on surface 


red crabs are many 
and varied. Wherever they are found. 
red crabs are eaten by skipjack tuna, 
yellowfin tuna, and albacore (Alver- 
1963; McHugh, 1952), 
other species of fishes. several species 
of birds, sea lions (Boyd. 1967), and 
whales (Matthews, 1932). Be- 
cause of their ability to feed on phyto- 
plankton, red crabs form an impor- 
tant and rather intermediate 


son, many 


some 


direct 


link in the food chain from primary 


productivity to terminal 
(Longhurst, et al., 1967). 


predators 


DISTRIBUTION 


The distribution of the pelagic or 
planktonic phase of red has 
been well-documented (Boyd, 1967; 
Longhurst, 1967, 1968a: Blackburn, 
1968, 1969). Generally, the center 
of distribution is near the west coast 
of central and southern Baja Cali- 
fornia. The dominant California Cur- 


crabs 


Figure 4.—Red crabs swimming and feeding 
near the surface. Crabs with outstretched legs 
are slowly drifting downward, while those 
with chelipeds extended in front and abdomens 
flexed are swimming upward. 


rent carries some crabs far out to sea 
as it swings offshore from southern 
Baja California. Red crabs have been 
found over 1,000 miles from the Baja 
California coast and in two instances 
were also reported from Central Ameri- 
ca and Peru (Longhurst and Seibert. 
1971). Although the pelagic distribu- 
tion is widespread, dense concentra- 
tions are few; the region of greatest 
abundance _ is the 
shelf off southern Baja California 
(Fig. SA). Distribution and abundance 


over continental 


3 


of red crabs along the coast appears 
to correspond to the plankton-rich 
waters derived from coastal upwell- 
ings (Longhurst. 1967: Blackburn, 
1969). 

Large concentrations of red crabs 
have been reported from the 
northern part of the Gulf of California, 
and mass strandings have occurred on 
beaches there (Boyd. 1967; Cadieux, 
1973). Whether these crabs form a 
population from those off 
the west coast of Baja California is 
unknown. 

Seasonal in distribution 
apparently is slight, but annual varia- 
tions may be great (Longhurst, 1967). 
During certain years, strong north- 


also 


separate 


variation 
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Figure 6.—Map of Baja California, 
important landmarks on the west coast. 


showing 


ward transport of water along the 
west coast carries red crabs to south- 
California occasionally as 
far north as central California (Fig. 
5B). The period 1958-60 this 
happening, and most recently during 
the summer of 1972, red crabs were 


caught in large numbers with a mid- 


ern and 


Saw 


islands 
the California 
Department of Fish and Game (Ken- 
neth Mais, Dept. Fish and Game, 350 
Golden Shore, Long Beach, Calif.. 
pers. comm.). Red crabs were evident 
off southern California throughout 
the rest of the year and into the spring 
months of 1973. Several mass strand- 


the Channel 
near Los Angeles by 


water trawl at 


ings of red crabs occurred on coastal 
beaches near Los Angeles and the 
Channel Islands. Commercial fisher- 
men reported large numbers in the 
water and 
that they caught. Red crabs were also 
found near Monterey, Calif. during 
spring of 1973 (Jerome Spratt, Cali- 
Dept. Fish Game, 2201 
Garden Rd., Monterey, Calif., pers. 
comm.). 

Red crabs 
59-70°F 


in the stomachs of fishes 


fornia and 


are found 
seas, but have 
found in temperatures of 48-82°F 
(Longhurst, 1967). Crabs found in 
offshore areas are generally smaller 
than those found close to shore. This 
suggests that they may have originated 
in inshore waters but were swept off- 
shore as larvae. However, since egg- 
bearing about 0.5 inch in 
carapace length have also been found 
offshore, it is likely that at least some 


mostly in 
also been 


females 


4 


Figure 5.—General distribution of pelagic red 
crabs along the Baja California and California 
coasts. Darker shading indicates heavier con- 
centration. A: Normal year. B: Warm year. 
(From Longhurst, 1967.) 


crabs are hatched in offshore 
waters (Longhurst, 1967). Examina- 
tion of samples taken between 1958 
and 1960 indicated that more male 
than female red crabs occur in the 
plankton (Boyd and Johnson, 1963). 
The ratio for the entire time 
period was about 54:46 in favor of 
males. 


red 


sex 


Larvae of all stages are found in 
the plankton from January to July, 
with the peak in February and March 
(Boyd, 1960). The greatest concen- 
tration was found within a radius of 
50 miles of Bahia Magdalena (Fig. 6). 
In this area, up to 42,000 larvae per 
1.300 cubic yards of water were 
caught in plankton nets, while outside 
the area during the same period (Janu- 
ary through July) the average catch 
was Only five larvae per 1,300 cubic 
yards. 

Unlike the pelagic environment, 
the benthic habitat of red crabs has 
not been extensively surveyed. For 
several years, scientists of Scripps In- 
stitution of Oceanography (SIO) have 
occasionally conducted cruises in in- 
shore waters of central and southern 
Baja California using otter trawls 
to capture benthic fishes. At times 
the presence of crabs made it 
impossible for SIO personnel to trawl 
for fishes (Don Dockins. SIO, La 
Jolla, Calif., pers. comm.). Red crabs 
caught Bahia Sebastian 
Vizcaino to Cabo San Lucas. Depths 


red 


were from 


of the areas trawled were generally 
between 30 and 100 fathoms. 
Parker (in Longhurst, 1968b) found 


benthic red crabs as far north as 
Bahia Sebastian Vizcaino (about lat 
28°N), which appears to be the north- 
ern limit of the crabs, except during 
warm years when both benthic and 
pelagic phases are found off California. 
The greatest depth at which red crabs 
were found was 200 fathoms. Per- 
kins (ibid) reported that the crabs 
were extremely abundant 
deeper than 80 fathoms. 

In November-December 1960, Boyd 
(1967) used a small otter trawl to 
sample the bottom from about lat 25° 
N to 31°N. No red crabs were found 
north of Punta San Eugenio (lat 27° 


in waters 





Table 1.—Proximate 


position of 
red crabs. 








Moisture 

Total Crude Protein 

Total Lipid 

Ash 

lodine No. of Fat 

Crude Fiber (Chitin) 

Salt (NaCl) 

Volatine Acid Number 

Volatile Base N 

pH 

Total Carbohydrate 
(as glucose) 





Table 2.—Composition of cooked and un- 


cooked red crabs. 





Composition Cooked Uncooked 





Percent 


Total solids 16.9 23.4 
Total lipids 0.8 3.0 
Ash 6.2 8.2 





Table 3.—Material balance of cooked and 
uncooked red crabs after passing through a 
meat/shell separating machine. 





Cooked Uncooked 





Wt of crabs 

Wt of discarded shell 
Wt of meats & viscera 
Physical loss 
Percentage yield 


26.6 Ib 
8.4 Ib 
17.8 Ib 
0.3 Ib 
67.0 


29.5 Ib 
13.2 Ib 
8.8 Ib 
7.5 Ib 
30.0 





Table 4.—Composition of cooked and un- 
cooked red crab meat and viscera fraction. 





Composition Cooked Uncooked 





Percent 


Solids 12.9 16.3 
Linid 1.0 3.8 
Ash 3.7 3.3 


Table 5.—Composition of protein concentrate 
prepared from meat and viscera. 





Composition Cooked Uncooked 





Percent 


Protein! (N X 6.25) 61.4 
Lipid 0.05 
Ash 23.3 


59.3 
0.05 
248 





INot corrected for chitin 


50’N). During a cruise in April 1961, 
he found crabs south of lat 24°N. In 
running a transect of trawling stations 
from near shore to the edge of the 
continental shelf, Boyd found red 
crabs between 41 and 164 fathoms. 
At the latter depth, the crabs mea- 
sured an average of 1.10 inches cara- 
pace length, with a maximum of 1.26 
inches. These crabs were presumed 
to be strictly benthic, because no 
crabs over 1.02 inches were found in 


Figure 8.—Pan-sized salmon ready for market. 


(Photo by J. Frazer, STOWW.) 


the plankton or in bottom samples 
from shallower areas. Boyd also sug- 
gests that in shallow waters, crabs 
which are planktonic at night may 
settle on the bottom during the day 
when suitable bottom is available. 

A cruise in April 1973 by SIO 
discovered that red crabs are abun- 
dant as far south as Costa Rica (Don 
Dockins, SIO, La Jolla, California, 
pers. comm.). Between about lat 11- 
12°N, at depths of about 60-100 
fathoms, the were numerous 
enough to cause problems in retrieval 
of the bottom trawl used, and sub- 
sequent separation of desired fish 
specimens from the crabs. 


crabs 


ABUNDANCE 

Because very few quantitative data 
are available, no estimate of the total 
abundance of red crabs can be made. 
The catch with a small (10-foot head- 
rope) Otter trawl towed for 25 min- 
utes at 2 knots was about 400-500 
pounds (Boyd, 1967). Thus a conven- 
tional shrimp trawl (55-foot 
rope) would be expected to 
about 2,500 pounds under 
conditions. 


head- 
catch 
similar 


Beklemishev (1960) calculated that 
there were more than 300,000 tons 
of red crabs in an area of about 
77.000 square miles off Baja Cali- 
fornia which was surveyed by the 
Russian 
January 
aboard 


research vessel 
1960. Based 
the NMFS 
David Starr Jordan catches up to 20 
tons an hour could be expected with 
a 50-foot midwater trawl (National 
Fisherman, 1970). It is clear that in 
areas where red crabs are concentrat- 
ed, the limited only 
by the size of the gear that a vessel 
can handle. It should be pointed out. 


Vitvaz in 
on catch rates 


research vessel 


catch rate is 


however, that concentrations yielding 


such high catch rates are not found 
throughout the range of the species. 

Longhurst (1968b) suggested that 
the four million yellowfin tuna caught 
by the United States and Mexican 
fishery off Baja California in 1960 
2,000 red crabs 
each day. It is evident, however, that 
a decimal point was misplaced in his 


consumed tons of 


Figure 7.—Salmon-rearing pens  iocated 
Squaxin Island, Washington. (Photo by 
Frazer, STOWW.) 











calculation because the data on which 
that estimate was based showed that 
the 567 yellowfin stomachs sampled 
contained a total of 30.9 quarts of 
red crabs (Alverson, 1963), which 
amounts to 0.05 quarts per fish rather 
than 0.5 quarts as indicated by Long- 
hurst. Thus his estimate is too high 
by a factor of 10. However, when one 
considers the consumption by the 
entire population of yellowfin, as well 
as skipjack and scores of other preda- 
tors which feed on the crabs, it is 
evident that the stock of red crabs 
is huge. 


UTILIZATION 


The abundance of the red crab re- 
source has been common knowledge 
to the fishing industry for years. How- 
ever, no attempts were made to devel- 
op uses for the crabs, principally 
because of the small amount of meat 
in the tail. To explore possible uses, 
NMFS ran a series of analyses on 
red crabs to provide potential users 
with basic data. Tables 1-5, reported 
previously in National Fisherman 
(1970), give results of these analyses 
by NMFS and by a private firm. 

The results attracted the attention 
of a pet food manufacturing firm 
which decided to explore the possi- 
bility of including the crabs in a 
special pack. Accordingly, it ordered 
a sample shipment from Matt May, 
then owner of the 
Eagle, and the commercial fishery 
was born. Fifteen hundred pounds of 
red crabs—enough for studies on con- 
sumer (cats) acceptance—were caught 
during the first trip in July 1970. 
NMES provided the gear for catching 
the crabs, and the author went along 
to study the crabs and fishing opera- 
tions. 

Meanwhile, the NMFS’s Northwest 
Fisheries Center in Seattle discovered 
that when red crabs were included 
in the diet of pen-reared Pacific salmon 
(Oncorhynchus sp.), the flesh gained 
its natural reddish tint (Anthony 
Novotny, NMFS, Northwest Fisher- 
ies Center, pers. comm.). Without 
the crabs, the flesh remained white. 
Carotenoid pigments, which red crabs 
contain in quantity (Wilkie, 1972), 
caused this effect. Earlier efforts to 
induce red-colored flesh included feed- 
ing the salmon with various sources 


vessel Asnerican 


of carotenoid pigments, and even pap- 
rika. The salmon-rearing industry 
has grown dramatically recently (Fig. 
7 and 8) and the production from 
three private firms was projected to 
reach 4-5 million pounds by 1974 
(Wagner, 1972). 

Red crabs were sorely needed for 
further research, and the California 
Department of Fish and Game's re- 
search vessel Alaska provided two one- 
ton loads. The crabs were used pri- 
marily by the NMFS’s Pacific Fishery 
Products Technology Center in Seattle 
to study characteristics of red crabs 
pertaining to handling and _ storage 
aboard fishing vessels. Studies of the 
effects of the crabs in the diet of 
rainbow trout brood stock were also 
begun at the University of Washington. 

Late in 1972 the Small Tribes 
Organization of Western Washington 
(STOWW) requested aid from NMFS 
in getting a supply of red crabs for 
feeding pen-reared salmon. STOWW 
is a service organization providing 
economic, social, and administrative 
services to the membership of 18 
Indian tribes. Red crabs had been 
present in southern California waters 
since summer, and in early 1973 they 
were still being stranded on beaches 
while fishermen reported large num- 
bers near the Channel Islands. Brent 
Bixler, owner and captain of the fish- 
ing vessel Lady Olga, agreed to try 
fishing for red crabs for STOWW af- 
ter learning of the potential growth 
of the fishery. In February, equipped 
with both large and small midwater 
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TOP 


SWIVEL” 


TOW LINE 


Figure 9.—Midwater frame trawl used _ in 


catching red crabs. 


trawls loaned by NMFS, Lady Olga 
fished for 4 days at the Channel 
Islands. Total catch was a disappoint- 
ing 500 pounds of crabs, but valuable 
experience was gained. 

Since red crabs are distributed pri- 
marily near Baja California, the 
Mexican Government was petitioned 
to allow Lady Olga to fish for crabs 
in Mexican waters. Owing to the 
experimental nature of the fishery, 
Mexican officials granted the Lady 
Olga their permission in exchange for 
data on all aspects of the fishery. Thus 
on Il! April 1973, the vessel left 
San Diego to launch the fishery in 
earnest. Besides Bixler, crewman Dave 
Johnson, and the author, Mario 
Yoshida, a student from the Escuela 
Superior de Ciencias Marinas in En- 
senada, Mexico, went along as official 
observer for the Mexican Government. 

Fishing operations started at Punto 
Abreojos (lat 26°45’N; 113°40’W) 
where Fathometer? readings and visual 
sightings indicated the presence of 
red crabs. The first sign of large 
numbers of crabs near the surface 
was in waters discolored by a bloom 
of plankton, probably Gonyaulax, 
an organism which produces the 
widely known “red tide.” Many crabs 
were seen repeatedly swimming to the 
surface and then sinking slowly, then 
swimming upwards again. Undoubted- 
ly the crabs were feeding on the con- 
centrated plankton. Boyd (1962) also 
reported red crabs associated with 


> Reference to trade names does not imply 
endorsement by the National Marine Fisher- 
ies Service, NOAA. 
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Figure 10.—Daytime traces of pelagic red 
crabs on a ‘white line’’ Fathometer. A: Bahia 
Magdalena. Crabs on and near bottom. The 
inverted ‘‘V’ traces were probably fish. B: 
Thetis Bank. Crabs on the bottom as well as 
near the surface. The ‘‘white line’’ is occluded 
because of the density of the crabs. 


Gonyaulax, which produces toxins 
fatal to many fishes and invertebrates. 
Apparently the crabs are immune to 
the toxins. 

A few days of fishing near the 
area proved that commercial quanti- 
ties were not present. For this trip 
a midwater frame trawl with an 8 X 
10-foot opening was constructed (Fig. 
9). The webbing was simply attached 
to the four sides of the frame and 
tapered to an end opening half the 
size of the mouth. A conventional 
cod end was not sewn into the end. 
A pair of 40-pound depressors kept 
the opening vertical during tows. The 
net worked satisfactorily in catching 
crabs, but bringing the crabs aboard 
proved difficult because the webbing 
was too light, and reinforcing rib- 
lines were insufficient to hold the 
weight of the crabs. 

Following 4 days of unproductive 
searching and fishing, we entered 
Bahia Magdalena. Several Mexican 
shrimp vessels were anchored in the 
bay, and we learned from their crews 
that crabs were so abundant in the 
bay that at times it was impossible 
for them to trawl for shrimp. A couple 
of hours of scouting confirmed their 
reports. The Fathometer showed dense 
traces (Fig. 10) and hundreds of birds 
sat on the water feeding on red crabs, 
while others flew over the water and 
neatly picked up crabs at the surface. 

Fishing began the next day, and 
by the end of 5 days the hold was 
filled with 42,600 pounds of red crabs 
(Table 6). Much time was lost owing 
to inadequacy of the net. The catch 
rate could easily be doubled with the 
proper net. Because the crabs had to 
be shoveled into plastic bags before 
being placed in the refrigerated fish 
hold, handling and storage was also 
time-consuming and laborious, and 
6-8,000 pounds were about maximum 
for a 15-hour workday. 


Several behavioral characteristics of 


red crabs and birds were learned 
which proved useful in finding the 
crabs. The crabs do not stay in the 
identical area from day to day. They 
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may move both along the shore and 
slightly offshore or inshore. They 
often stayed very close to the bottom 
during the day (thus making it difficult 
to use a midwater trawl), and moved 
up somewhat during the late after- 
noon, although at times they hovered 
at mid-depths throughout the day. 
They evidently moved to the surface 
in jiarge numbers at night, judging 
from the feeding activity of birds in 
the early morning hours. Pelicans do 
not appear to feed on red crabs, and 
when they are among a group of diving 
and working birds their feed would 
invariably be small baitfish rather 
than crabs. Boyd (1967), however, 
included pelicans among the predators 
of red crabs. 
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The cruise experience confirmed as 
well as contradicted published accounts 
regarding the crabs. The size of the 
crabs corresponded closely to that 
given by Boyd (1967). Samples taken 
from various localities showed re- 
markably little difference in size, 
ranging from 0.59 to 1.02 inches and 
averaging 0.85 inches in carapace 
length at all areas fished. Samples 
from Bahia Magdalena taken at 0900, 
1500, and 1800 hours showed no 
difference in range or average size. 

At Bahia Magdalena, some indica- 
tions of diurnal migration were noted, 
but even during daylight hours the 
crabs did not settle directly on the 
bottom (Fig. 10A). Rather, they typi- 
cally were distributed from the bottom 


Table 6.—Summary of fishing activity aboard Lady Ojga, 16-24 April 1973. 





Bottom 
depth 
Locality (fm) 


Avg Avg 
duration catch 
of tows per tow 

(min) (Ib) 


Surface No 
temp of 
(F) tows 





10-15 
10-15 
7-13 
5-10 
20-22 
5-15 
5-15 
5-15 
10-15 
12-15 


Pta. Abreojos 
Bahia San Juanico 
Bahia San Juanico 
Bahia San Juanico 
Bahia Santa Maria 
Bahia Magdalena 
Bahia Magdalena 
Bahia Magdalena 
Bahia Magdalena 
Bahia Magdalena 


59 
62 
62 
62 
62 
64 
64 
64 
64 
64 


59 138 
50 392 
62 825 
50 100 
32 100 
13 1,500 
37 833 
31 1,350 
38 3,150 
30 1,825 
40 7,092 
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Figure 11.—Birds sitting on and flying low 
over the water, feeding on red crabs at the 
surface. Most of the birds are juveniles. 


about midwater. Whether or not 


the crabs near bottom were sitting 


to 


on each other is not known. 

Boyd (1962) found that wave and 
wind action was responsible for strand- 
on We 
found, however. that crabs were being 


ings of red crabs beaches. 
stranded daily in a quiet cove where 
the wind and waves moved offshore 
rather than toward the beach. It 
that the crabs were being 
stranded by the receding tide rather 
than by wave action. Cadieux (1973), 
the other hand. observed many 
crabs actually walking out of the 
water to die on the beach. Hundreds 
of birds lined the the 


crabs were washed ashore (Fig. 3). 


seemed 


on 


beach where 


but they did not appear to feed on 
the The 
casionally took flight and picked up 


crabs on beach. birds oc- 
dead crabs that were awash in shallow 
water the to 
eat them. We noticed also that most. 
if not all, of these birds were adults. 


while most of the birds feeding on 


and returned to beach 


live crabs away from the shore (Fig. 
11), had the mottled 
juvenile birds. 


markings of 

Our fishing was confined to shallow, 
protected bays because of high seas. 
We found evidence of large concen- 
trations of crabs in deeper offshore 
waters, however. About 15 miles north 
of Cabo San Lazaro (lat 
long 110°18’W) during daylight. the 
Fathometer indicated large numbers 
10 At 
the surface, narrow but long windrows 
of crabs were oriented in 
the strong northwest wind. 

At Thetis Bank about 
northwest of Cabo San 
found crabs near the bottom in large 


of crabs in the top fathoms. 
line with 


18 
Lazaro, 


miles 
we 


24°48'N, 


—— 
: & re 


< 

8). Fish caught there 
full of red crabs, and 
many crabs were seen near the surface. 
Somewhat to the north of Thetis 
Bank in deep water at night, Fathome- 
ter of were solid from 
the surface to a depth of 30 fathoms. 


FUTURE OF THE FISHERY 


Development of a new fishery is 
always difficult. Even if the availabil- 
ity of a resource is Known, studies are 
still all aspects from 
fishing to marketing. In the case of 
red crabs, the task is even more dif- 
ficult 


numbers (Fig. 
had stomachs 


traces crabs 


necessary on 


for 
apply. and new 
uses have to be developed. The future 
of the fishery lies in the success or 


because conventional uses 


crustaceans do not 


failure of these new uses. 

Certainly one of the more impor- 
tant areas of research is the value of 
red crabs as a coloring agent for pen- 
reared salmon. Current research being 
conducted by NMFS Seattle on 
the optimum feeding rates and times 
will provide data necessary for evalua- 


in 


tion and economic comparison with 
other sources of carotenoid pigments. 
Three of the five commercial 
the United States rearing 
salmon have enough supplies of red 
crabs to also undertake such feeding 
experiments. If results are favorable. 


firms 


in now 


red crabs may become an important 
component of the salmon’s diet. 

Along with this other 
work related to use of red crabs as 
salmon feed is being done at NMFS 
Pacific Fishery Products Technology 
Center at Seattle. One aspect is to 
attempt to stabilize the carotenoid 
pigments of red crabs so that they 
can be included in dry pellets, which 
are cheaper to produce than other 
forms of salmon feed. Under normal 
heat-drying processes used in making 


research 


dry pellets, the carotenoid pigments 
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of red crabs may lose their effec- 
tiveness. Another aspect is directed 
toward separating the crabs into two 
fractions, one with high protein and 
carotenoid pigments (for salmon 
feed), and another with low protein 
and high chitin for other uses (Spinelli, 
Lehman, and Wieg. in press). 

Even if red crabs become an integral 
part of the diet of pen-reared salmon, 
the total tonnage needed for this 
purpose will only be about a hundred 
tons per year. Other uses will have 
to be developed in order to sustain a 
fishery for crabs. The use of the flesh- 
coloring property can be carried over 
other fishes and animals where 
external rather than internal coloration 
is desired. for example in aquarium 
needed. however, 
to determine the effects of red crabs 
in the diets of various species of 
animals. In rainbow trout, least, 
red crabs produce brilliant external 
coloration as well as pink flesh (Loren 
Donaldson, University of Washington. 
pers. comm.). If the same results can 
be achieved with aquarium fishes, and 
if the be packaged in a 
convenient form this might become 


to 


fishes. Research is 


at 


feed can 


a major use for the crabs. 

The chitin found in red crab shells 
could possibly form the basis of a 
major industry. Chitin is the structural 
material that holds together the shells 
of crustaceans. Presently a pilot plant 
Seattle. Wash. is testing the 
feasibility of extracting chitin from 
shells of crustaceans. Chitin is similar 


near 


in nature to cellulose and can be used 
in place of cellulose in some products. 
chitin 
chitosan can be derived. opening up 


From also, a material called 
a surprising variety of uses in paper- 
making, food, pharmaceuticals, sewage 
and many other applica- 
(Pacific Northwest Sea, 1973). 
Inclusion of red crab in pet food 


treatment, 


tions 


is still undergoing research. If results 
are favorable, the crab market could 
increase severalfold and the fishery 
would be assured a sound base. Of 
course. with the of fish 
dramatically, the possibility 
exists of using red crabs directly as 
fish meal despite their relatively low 
protein and high fiber content. Recent 
studies show that high-quality meal 
can be manufactured from crustaceans 
(Meyers and Rutledge, 1971). 


cost meal 


rising 





Another possible use for the shell 
of red crabs is in horticulture. Dried 
and pulverized crab shells, when added 
to acid soil, would act to neutralize 
the soil and would also be useful as 
a slow releaser of nitrogen (Maynard 
Steinberg, NMFS, Pacific Fishery 
Products Technology Center, Seattle, 
pers. comm.). 

Several possibilities exist for using 
the crabs as food. For example, the 
meat can be separated from the shell 
mechanically soups or 
minced crab patties. The entire animal 
could also be used to prepare a con- 
centrated protein paste (Minoru Okada. 
Tokai Fisheries Research Laboratory. 
Tokyo, Japan, pers. Alter- 
nately, red crabs can be ground and 
used as flavoring in fish cake products: 
experiments this line have 
proved promising. Still another way 
of using red crabs as a flavoring agent 
is to dry and pulverize the whole crab. 

Ultimately, the future of the pelagic 
red crab fishery will depend on the 
ex-vessel price of the crabs. Obviously. 
a lower price will attract more users 
and make feasible the use of all or 
parts of the crabs in a variety of 
products. In order for fishermen to 
Operate at a low price, the efficiency 
of operations must be improved aboard 
the Our experience 
that improvements are needed mainly 
in the handling of the crabs 
they are caught. Presently, catching 
the crabs is relatively efficient 
pared to handling and storing. 
midwater and bottom 


and used in 


comm.). 


along 


vessels. shows 


once 


com- 
Both 
trawl are ef- 
fective gear. 

Probably the most efficient 
of processing red crabs aboard a 
vessel would be to grind them. With 
the aid of suitable machinery. the 
ground crabs can be fed bags 
and sealed automatically. Grinding 
would not only make handling easier. 
but would also decrease the volume 
of the crabs and hence increase the 
carrying capacity of a vessel. Further. 
refrigeration and ultimate freezing 
would be faster because air spaces 
would be eliminated. A disadvantage 
of grinding is that it may be impossible 
to make some contemplated products 
with ground crabs. 

Prospects look good for the devel- 
opment of the red crab fishery. On- 
going studies are showing promising 


means 


into 


results, and it is likely that several 
experimental products will prove 
practicable. It should be pointed out, 
however, that although red crabs can 
be caught in international waters, the 
center of distribution lies well within 
Mexico’s territorial limits. Thus. users 
here may have to depend on obtaining 
supplies from Mexico. For the pres- 
ent, Mexico is allowing some Ameri- 
can fishing activity for the purpose 
of providing a supply of crabs to 
facilitate experimentation with various 
products and encourage development 
of fishing and handling methods. 

the same time, Mexican scientists are 
studying the and abun- 
dance of pelagic red crabs and are 
actively researching potential uses. 


distribution 
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Introducing New Products 
Into Seafood Markets 


MORTON MILLER 


INTRODUCTION 


The growing problem of shortages 
of many traditional fishery products 
has led the National Marine Fisheries 
Service to concentrate its marketing 
programs on the development of un- 
derutilized fisheries. The work in- 
volves more than 20 species that 
have only limited markets within the 
United States, or none at all, but 
which are available to our fishermen 
in good abundance. These include 
squid, mullet, rock shrimp, red crab, 
and Jonah crab, among others. Addi- 
tionally, improved utilization of the 
better known species is being sought 
through more efficient processing 
and new product forms. 

The total effort 
“new product development” for fish- 
eries. Experienced food marketers will 
readily testify to the difficulty, gen- 
erally, of winning a permanent place 
in the market for new food products. 
Fishery products are no exception. 
This paper introduces the scope and 
complexity of new product develop- 
ment and acquaints readers with the 
marketing environment in which new 
product development from underuti- 
lized species will take place. 

This material was originally pre- 
sented by the author at the Symposium 
on Marketing Opportunities for Un- 
derutilized Species held by NMFS in 
Oxford, Maryland, 6 February 1974. 


STAGES OF NEW 
PRODUCT DEVELOPMENT 


Developing, introducing, and mar- 
keting any new product is a com- 
plicated, risky task. As those in the 
food business well know, many new 


is classifiable as 
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products emerge, but few “make it.” 
Critical questions arise along the 
path of development and these de- 
mand answers at each step. Generally, 
in the case of underutilized fishery 
species, One critical question—“lIs 
there a need for the product?”— 
has been answered. We have observed 
a strong and growing demand for 
seafood products. Concurrently, we 
have become painfully aware of in- 
creasingly short supplies of the tra- 
ditional items. Thus, in the sense that 
the underutilized species represent 
new fishery products the answer is, 
“Yes, there is a need for these products.” 

Another question, that of product 
form, also requires close attention in 
the development process. Beyond this, 
answers are needed for the crucial 
question of where the best markets 
are located. Then, it is time for the 
acid test—market exposure through 
test marketing, or direct entry. 

One leading food manufacturer 
follows a six-step procedure in new 
product development, and this meth- 
odology, or something akin to it, is 
applicable to underdeveloped  sea- 
foods.' Initial activities concentrate on 
the development of a product con- 
cept, which answers questions related 
to “need” and “design.” In this stage 
there is a continuous dialogue be- 
tween the marketing experts and the 
food technologists. The marketing 
men are in constant touch with the 
needs and desires that surface in the 
marketplace. The technologist is 
uniquely equipped to translate this 
need into practical design. 

The new ideas are exposed to con- 
sumers, and this is followed by re- 
search and analysis of the characteris- 
tics and potential scope of the market. 
Research leads to the development of 


'Accent on Innovation,” Frozen Food Age, 
August 1973 
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prototype products and it is then nec- 
essary to develop a “marketing mix,” 
or decisions on name, promotion, 
and pricing. Finally, the stage is 
reached for test marketing or for di- 
rect entry into the market (Fig. 1). 


MARKET TESTING— THE 
FISH CAKE EXAMPLE 

Marketing specialists and food tech- 
nologists of the National Marine 
Fisheries Service continually are en- 
gaged in the various steps of new 
product development. NMFS market- 
ing personnel, for example, assemble 
and distribute the information and 
analyses that are basic to marketing 
decisions industry must make. In a 
recent effort, NMFS marketing per- 
sonnel and technologists joined forces 
to conduct an extensive survey of 
user reaction to a new comminuted 
fish cake product being developed in 
NMFS laboratories. This new product 
was the result of a process that 
features meat-bone separation and 
makes it possible to transform a 
much higher proportion of raw fish 
into marketable products than is now 
the case. This is particularly true of 
certain of the more abundant species, 
such as croaker and whiting, which 
do not readily lend to filleting. 

The product concept and succeed- 
ing stages in the development of 
comminuted fish cakes were worked 
out in a close liaison among NMFS 
technologists, NMFS marketing spe- 
cialists, and industry. Fish cakes, of 
course, are not a new product. But 
the novel concept in this instance 
was to apply a new technology to 
the manufacturing of fish cakes that 
would allow use of underutilized spe- 
cies and improve the yield of usable 
product from the more traditional 
species. 


Figure 1.—Steps in New 
Product Development 


. Product Concept Developed 

. Consumers Consulted for 
tions 

. Potential Scope of Market and 
Existence of Competitive Products 
Determined 

. Prototype Product 
and Evaluation 

. Marketing Mix Developed 

. Test Marketing or Direct 
to Market 


Reac- 


Development 


Entry 





When the laboratory work had 
progressed to a point where a proto- 
type was ready for exposure, the 
NMFS marketing specialists organ- 
ized a market test among food service 
Operators in 10 large market areas.” 
Ninety firms were contacted, and 
seventy-three responded by trying 
the sample product and noting their 
reaction on a questionnaire survey 
form. The high response rate in itself 
was testimony to the “need” for the 
new product, and also reflected the 
fruits of liaison between industry 
and government in fisheries product 
development. 

This survey and others like it tell 
NMFS _ researchers and _ industry 
whether they are on the right track— 
or whether or not it would be wise 
to stop the train. The cited fish cake 
survey yielded a positive (although 
not spectacular) reading. It also pro- 
vided useful guidance for price and 
product form decisions (Fig. 2). 


Figure 2.—Major Findings of NMFS 
Comminuted Fish Cake Survey 


. 43% of all Respondents Willing 
to Purchase Product 

. Improvement Needed ‘in the Tex- 
ture of the Cakes 

. 3-Ounce Cake Would Best Fit 
Food Service Requirements 

. Acceptable Price Levels Were 
under 60¢ per Pound for School 
Lunch and over 60¢ for Other 
Food Service Outlets 


THE “MARKETING BILL” 


Research and development are im- 
portant marketing tasks. But market- 
ing of both old and new products also 
involves a host of other activities that 
start from the time a raw material is 
fashioned, packaged, and otherwise 
transformed into a product for con- 
sumption. These are the functions 
that build up the so-called “marketing 
bill,” and they include, among others, 
transportation, storage costs, promo- 
tional and sales costs, and, of course, 
distributors’ margins. These functions, 
in aggregate, are costly, and they 
represent a considerable portion of 
the final cost of a product to a con- 
2For a complete report, see: Morehead, 
Bruce C. 1974. A Report on the National 
Marine Fisheries Service Comminuted Fish 
Cake Survey. Marine Fisheries Review 36 (5): 
34-37. MFR Paper 1065. 


MARKETING - 
92¢ (39%) 


DIRECT 
PROCESSING - 


56¢ (23%) ~ 
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MATERIAL- 
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Figure 3.—Buildup of 
shrimp, 
in “ 


average 
1972. 


retail price 
Figure is 


($2.39) of frozen 
timat ic Analysis 


based on 
of Effluent » Pr 9 
Industry,"’ Environmental Protection Agency, 
Washington, D.C., October 1973. ‘‘Marketing"’ 
includes product development, transportation 
and storage, promotion and sales, and dis- 
tributor’s margins. ‘Direct Pr ing” includ 
direct labor, plant overhead, and processor 
margin. 
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sumer. As Figure 3 shows, the com- 
plex function of marketing frozen 
shrimp in 1972 accounted for 39 per- 
cent of the average retail price. This 
was slightly more than the cost of the 
raw material and much more than 
the direct processing costs. It is, 
therefore, important in new product 
development to be able to assess 
accurately the full marketing bill, 
from the research and development 
stages to the final consumer. 


SEAFOOD MARKET’S 
UNIQUE CHARACTERISTICS 


The forerunner of success in mar- 
keting is a full understanding of the 
markets or, if you will, “where the 
action is.” In seafood markets, the 
“action” appears to be concentrated 
in the institutional trade. According 
to a survey by Quick Frozen Foods, 
62 percent of frozen seafoods dis- 
tributed in the United States in 1972 
went to restaurants, institutions, and 
other food service operations, and 
only 38 percent was distributed 
through retail outlets.* The figures 
relate to total poundage. By way of 
contrast the institutional trade re- 
ceived only 26 percent of frozen 
poultry products and 40 percent of 
the volume of all frozen foods dis- 
tributed in the United States (Fig. 4). 


3**1973 Frozen Foods Almanac,” Quick Fro- 
zen Foods, December 1973. 
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BROAD BUT NOT 
UNIFORM PRODUCT LINE 


The range of seafoods marketed 
in the United States covers a large 
number of products. The broad prod- 
uct line has advantages—it can open 
more doors. But, the marketing is 
made more complex, because each 
product in the line has unique char- 
acteristics. This is especially reflected 
in the variegated distribution pattern. 
For example, over 90 percent of 


SEAFOODS 


= 


POULTRY 


ALL FROZEN FOODS 


Figure 4. shares (of total 
poundage) of frozen foods distributed in the 
United States, 1972. From ‘1973 Frozen Foods 
Almanac,"’ Quick Frozen Foods, December 
1973. Dark portion indicates institutional shares; 
white slice shows retail shares. 
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total poundage, 1972. From ‘'1973 Frozen Foods 


Almanac,"’ Quick Frozen Foods, December 1973. 


frozen trout apparently goes into the 
institutional market (Fig. 5). Obvious- 
ly this is mainly a restaurant item. 
On the other hand, frozen fillets, in 
general, are split almost evenly 
tween the institutional 
trades. It should 


be- 
and retail 


be clear then, that 


there is no general rule for identifying 


seafood markets. Some varieties find 
the movement through institu- 
tional outlets, while others do better 
at the retail level. 


SEAFOOD DEMAND SOARS 


Whatever the problems, efforts to 


best 


market seafoods have brought ample 
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Figure 6.—Percentage increase in dollar vol- 
ume of major frozen food categories, 1962-1972. 
Computed from data in ‘1973 Frozen Foods 
Almanac,"’ Quick Frozen Foods, December 1973. 


reward. Seafoods are in heavy demand 
in the United States, and the picture 
for market development of the under- 
utilized species is especially bright. 
The dollar volume of frozen seafoods 
sold in the United States more than 
tripled between 1962 and 1972, ac- 
cording to Quick Frozen Foods. The 
increase was 235 percent. Only the 
prepared foods category had a higher 
proportional in dollar vol- 
ume Over the period. By way of con- 
trast, frozen vegetables increased 157 
percent during the period, 
juices only 28 percent (Fig. 6). 

Their rapid growth has 
catapulted seafoods from fifth place 
(in 1962) to second place (in 1972) 
in frozen food the United 
States (Table 1). The value of retail 
and sales to institutional dis- 
tributors of frozen seafood, totaled 
$1.8 billion in 1972.4 


increase 


frozen 


rate of 


sales in 


sales, 


SEAFOODS AND 
PROFITABILITY 


Seafoods, noted, lean 
toward the institutional trade. Never- 
theless. a considerable volume of sea- 
foods moves in retail channels. And, 
it is likely that retail sales have not 
approached their potential. In 1972, 
retail sales of frozen seafoods amount- 
ed to $627 million. But, when you 
examine the high profit performance 
of seafoods in retail markets, it is 
surprising that the figure not 
higher. Profit incentive to stock and 


as we have 


was 


‘Ibid. 


Table 1.—Ranking of dollar volume (in millions 
of dollars) of major frozen food categories.! 
From ‘1973 Frozen Foods Almanac,’ Quick 
Frozen Foods, December 1972 





1962 1972 





Frozen Food Value Frozen Food Value 





$948 
714 
654 
594 
529 
347 
174 


$2,692 
1,777 
1,492 
1,214 
965 
842 
258 


. Poultry 

. Prepared 

. Juices 

. Vegetables 
. Seafood 

. Meat 

. Fruits 


Prepared 
Seafood 
Vegetables 
Poultry 
Meat 
Juices 
Fruits 





'Value of retail sales and sales to distributors. 


market seafoods at the retail level 
certainly has not been lacking. 
According to a 1973 survey of 
frozen foods performance in an east- 
ern supermarket chain, seafoods came 
out as a top contributor to profit in 
frozen foods cases.> Whereas seafoods 
occupied less than 6 percent of the 
total case space of the stores sur- 
veyed, they accounted for 13 percent 
of the total gross profits (Fig. 7). Only 
blanched vegetables accounted for a 
higher proportion of the total gross 
profit, 13.6 percent, but to do this 
they required 10.8 percent of the 
case space. Some major frozen food 
items are notably less profitable to 
handle. For example, potatoes require 
nearly the same amount of space as 
seafoods, 5.7 percent, yet deliver only 
2.7 percent of the gross profit. Cakes 
5°18th Annual Frozen Food Age Survey,” 


Frozen Food Age, August 1973, conducted 
in Kings Supermarket, Inc., Irvington, N.J. 
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Figure 7.—Comparative performance of major 
frozen food categories, 1973 survey, from 
Frozen Food Age, August 1973. Black bar 
represents percent of total case space; white 
bar shows percent of total! gross profits. 





and pastries require nearly double 
the case space used by seafoods, but 
cakes and pastries account for only 
8.1 percent of the total gross profits. 
Why is it then that retail sales are 
below potential? Among the impor- 
tant reasons is the shortage of tradi- 
tional seafood products, which under- 
scores both the need and the bright 
outlook for development of under- 
utilized species. 


VARIED PROFITABILITY 


Not unexpectedly, the performance 
of individual seafood items in frozen 
food cases is mixed. So-called “siz- 
zlers” deliver anywhere from 18 to 
30 cents gross profit per square inch 
of case space they occupy. On the 
other hand, there are some real 
“fizzlers”’ in the group. As Table 2 
shows, some of the latter contribute 
only between | and 3 cents gross 
profit per square inch case space. And 
there is also a middle position, for 
example, P&D shrimp in 16-0z pack- 
ages which deliver 6.4 cents gross 
profit per square inch.® The low profit 
items are also low in turnover, signal- 
ing weak demand for some product 
types. If nothing else, this underscores 
the need for careful research and de- 
velopment for the new products forth- 
coming from underutilized species. 


Table 2.—Sales performance—representative 
varieties of seafoods, from the ‘18th Annual 
Frozen Food Age Survey,’ Frozen Food Age, 
August 1973. 





Sq in Unit Gross 
case sales/ profit/ 
sq in sq in 


Seafood 
varieties 


‘Sizzlers"’ 

Flounder fillets $0.46 
Fillet of sole 59 
King crab meat 65 
Snow crab meat 77 


$0.177 
229 
258 
300 


““Fizzlers 

Clam sticks 07 
Breaded oysters 04 
Hard crabs 01 
Shrimp cocktail 06 
Fish cakes (16 oz) 08 


010 
012 
005 
031 
016 


““‘Middlers”’ 

Cooked shrimp (8 oz) 19 
Shrimp, P&D (16 oz) ‘ 07 
Perch fillets < 21 
Fish sticks (14 oz) 19 


068 
064 
055 
042 





COMPETITION, BUT A 

BRIGHT PERFORMANCE 
Seafoods clearly square off well 

with other frozen foods, but the com- 

petition for space and sales is keen. 


Ibid. 
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Figure 8.—Changes in retail prices, super- 
market survey 4 April 1973-10 January 1974, 
by the Market Research and Services Division, 
NMFS. 


Table 3.—-Performance of seafoods and other 
major frozen food categories, from ‘18th 
Annual Frozen Food Age Survey,"’ Frozen 
Food Age, August 1973. 





Unit 
sales/ 
sqin 


Gross 
profit/ 
sq in 


Food 
Categories 


No. of 
items 





Seafoods 48 $0.16 
Potatoes 24 13 
Prepared vegetables 85 27 
Blanched vegetables 75 36 
Fruits 13 21 
Juices, ades, drinks 35 47 
Meat 5 09 
Poultry 5 09 
Pot pies 17 15 
Dinners! 54 13 
Specialties 337 13 


$0.061 
031 
027 
035 
032 
037 
034 
039 
024 
025 
023 





‘Includes 12 seafood dinners 


The survey that supplied the perfor- 
mance data cited above covered 693 
frozen food items, among which were 
48 individual seafood products. Aside 
from the large number of competing 
products, however, seafoods face stiff 
price competition in a volatile food 
market. 

In the spring of 1973, shortages of 
and poultry and their high 
prices contributed to a surge in de- 
mand = for As expected, 
prices for seafood were firm and ris- 
ing. The NMEFS_ marketing 
tracked the price changes in seafoods 
and meats from the spring surge, and 
watched the price advantage seafoods 
were enjoying shrink. On 10 January 


meat 


seafoods. 


team 


MFR Paper 1092. From Marine 
October 1974. Copies of this 


1974, prices of some meat items were 
only moderately above or consider- 
ably below prices in effect on 4 April 
1973 (Fig. 8). Seafood prices on the 
other hand were substantially higher 
than they were at the beginning of 
the period. Meat prices, of course, 
will continue to change, as will the 
price of seafoods. But these changes 
illustrate the seafoods’ exposure to 
price competition. This is an impor- 
tant point to keep in mind when intro- 
ducing new products from under- 
utilized species. 

It is apparent, however, that what- 
ever obstacles must be surmounted 
in the distribution of seafoods, the 
effort is rewarded in seafoods’ high 
performance in markets. Referring 
again to the supermarket survey, sea- 
foods were the top profit performer 
in the stores’ frozen food department, 
returning overall 6.1 cents 
profit per square inch. The runnerup, 
returned only 3.1 
gross profit per square inch of space 
(Table 3). And, to add substance to 
the profitability picture, it is also a 
that the 
leaders in dollar sales and 
total dollar profit. In dollar 
sales, for example, five of the fifteen 
items and six 
leaders in weekly dollar 
were seafoods. In 


gross 


potatoes, cents 


seafoods were 
weekly 
gross 


fact among 


leaders were seafood 
of the fifteen 
gross profits 
only various 
performed 


fact 
Orange juice items out- 
items in 


seafood these 


measures. 


CONCLUSION 


It can be said with strong justifica- 
tion that the prospects for marketing 
underutilized species of seafoods in 
the United States exceedingly 
bright. Once the necessary spade 
work is done in product development 
by the technologists and marketing 
experts, producers of seafoods made 
from underutilized species can expect 
market where consumer 
demand is strong and growing, and 
the reception from both institutional 
and retail buyers will be cordial. 


are 


to enter a 


Fisheries Review, Vo/. 36, No. 10, 


paper, in limited numbers, are 


available from D83, Technical Information Division, Environmental 
Science Information Center, NOAA, Washington, DC 20235. 
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The Recreational Fishery on Three Piers 
near St. Petersburg, Florida during 1971 
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Big Indian Rocks Fishing Pier, on Sand Key, is 
Pier No. 3 in this paper. 


ABSTRACT—Over 4,800 anglers were interviewed on three coastal fishing 
piers near St. Petersburg, Fla., between January and December 1971. Infor- 
mation includes characteristics of the anglers, attendance estimates, species 
and numbers of fishes caught, catch per man per hour, and expenditures 
for admission tickets and bait. We estimated that almost 122,000 angler 
visits were made to these piers in 1971, and over 420,000 fishes were landa- 
ed. More than 50 species of fishes were taken, with silver perch, Bairdiella 
chrysura; Spanish mackerel, Scomberomorus maculatus; and the cat- 
fishes, Arius felis and Bagre marinus, predominating. 


INTRODUCTION 


In 1969, the most recent year for 
which published data are available. 
the 118.000 saltwater commercial 
fishermen on the U.S. mainland landed 
3.4 billion pounds of fishes (U.S. De- 
partment Commerce, 1972). The fol- 
lowing year. the 9,392,000 saltwater 
recreational fishermen in the same 
area landed an estimated 1.6 billion 
pounds of fishes (Deuel. 1973). Land- 
ings by the recreational anglers were 
equivalent to almost half of the pre- 
vious year’s commercial landings and 
confirm the need for increased recrea- 
tional fishery research. 

Expenditures by anglers make up 
an important part of the economy in 
many regions. In Florida, Ellis, Rosen, 
and Moffett (1958) estimated a $260 


million expenditure on recreational 
fishing in 1955. 

One popular method of fishing on 
Florida’s gulf beaches is pier fishing. 
Generally the piers are either privately 
owned or operated by local authorities. 
Food, bait, and tackle are usually 
available at each pier and an admission 
fee is charged on all but publicly- 
owned piers. 

Ellis, et al. (1958) surveyed the 
Florida recreational fishery and pre- 
sented information on_ recreational 
fishing from piers. They interviewed 
12 pier operators from a state total of 
23 in 1955, and estimated that almost 
570.000 fisherman-days were spent on 
paid piers in Florida that year. Nearly 
3 million participants in saltwater pier 
fishing in Florida were estimated in 
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1970 (Florida Department Natural 
Resources, 1971). 

Our report covers various aspects of 
the recreational fishery on three piers 
on Florida’s gulf coast near St. Peters- 
burg in 1971. Included is information 
on the characteristics of the anglers, 
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Figure 1.—Locations of the three fishing piers. 





attendance estimates, species and num- 
bers of fishes caught, catch per man 
per hour, and expenditures for admis- 
sion tickets and bait. 


METHODS 


Locations of the three piers are 
shown in Figure |. They are Long 
Pier (Pier 1), Pier Kahiki (Pier 2), 
and Big Indian Rocks Pier (Pier 3). 
Each pier was visited by an inter- 
viewer an average of four times per 
week from January through December 
1971. The sampling wasvsuch that 
visits to each pier occurred on 56 per- 
cent of the weekend days and on 53 
percent of the weekdays during the 
year. Interviews were made during an 
8-hour period with 2 hours spent at 
each pier and 2 hours spent traveling 
between piers. The survey periods 
were begun at different times so that 
interviews occurred during all hours of 
the day and night (Table 1). 

All anglers departing the pier during 
the 2-hour period of observation were 
counted and as many as possible were 
interviewed. The fishermen were 
asked: how long they fished, how 
many and what species they caught, 
how much and what bait they used, 
where they were from, which admis- 
sion ticket they had, and what fishes, 
if any, they released. The sex and age 
of each angler were also noted. 

The number of anglers leaving per 
hour was used to estimate the number 
of angler visits to the three piers. 
Monthly estimates of angler visits were 
made for each pier for two time strata: 
0800-1959 hours (day); and 2000-0759 
hours (night). The day and night esti- 
mates were made by multiplying the 
average number of anglers leaving per 
daylight or nighttime hour by the 
total number of hours within the time 
stratum during the month. Yearly 
totals consisted of summations of the 
monthly estimates. 


CHARACTERISTICS OF 
THE ANGLERS 


Males made up 82 percent of the 
anglers on the piers. The percentages 
of anglers by estimated ages were as 
follows: less than 20 years old, 18 
percent; from 20 to 29, 12 percent; 
from 30 to 39, 7 percent; from 40 to 
49, 10 percent; from 50 to 59, 9 per- 
cent; and 60 and over, 44 percent. 


William A. Fable, Jr. is with the 
Gulf Coastal Fisheries Center, 
NMFS, Port Aransas, TX 78373. 
Carl H. Saloman is with the 
Gulf Coastal Fisheries Center, 
NMFS, Panama City, FL 32401. 
The research for this paper was 
supported by Interservice Sup- 
oo Agreement No. CERC 73- 


Nonresident fishermen made up 40 
percent of the anglers on Pier 1; 
29 percent on Pier 2; 25 percent on 
Pier 3; and 31 percent on all three 
piers combined. The highest percent- 
ages of tourists occurred in March 
and April and again in December, 
while the lowest were recorded in 
May and September (Fig. 2). Most of 
the tourists were from the mid- and 
upper-central United States, especially 
Ohio, New York, Illinois, and Michi- 
gan. 


ANGLER VISITS 


A total of 5,850 anglers was counted 
as they left the piers during the 1,170 
hours of observation; 83 percent of 
them were interviewed. An estimated 
121,801 angler visits were made to 
the three piers in 1971; 34,885 at 
Pier 1; 27,909 at Pier 2; and 59,007 at 
Pier 3 (Table 2). These estimates were 
higher than the 24,760 anglers (av- 
erage) that Ellis, et al. (1958) reported 
on the 12 piers they studied in 1955. 
The highest projected angler atten- 


dance on each of the three piers was 
in June, with lowest attendance 
occurring in the late winter and late 
summer (Fig. 3). 


FISHES CAUGHT 


The interviewed anglers caught a 
total of 16,803 fishes (Table 2). Each 
angler fished an average of 4.05 hours 
per trip and landed 3.47 fishes or 
0.86 fish per hour. Seasonally, catch 
per man per hour was highest in the 
winter and early spring and lowest 
through the summer and fall (Fig. 4). 
By multiplying 3.47 by the estimated 
total number of anglers, we calculated 
that over 420,000 fishes were caught 
on the three piers during the year 
(Table 2). 

CATCH COMPOSITION 


More than 50 species of fishes were 
taken by interviewed anglers (Table 
3). The monthly catch per man per 
hour at each pier for the 10 most 
commonly caught fishes is shown in 
Figure 5. The silver perch, Bairdiella 
chrysura, known locally as the butter- 
fish, was the most common catch. It 
was abundant in winter months, but 
was unreported in summer. 

Spanish mackerel, Scomberomorus 
maculatus, was the second most abun- 
dant fish caught from the piers. The 
greatest catch per man per hour was 
recorded in May. during the species’ 
northward spring migration. Few were 


Table 1.—Survey periods on the three piers during 1971. The numbers represent hours, for example, 
24-8 represents 2400 to 0800 hours. 
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taken in other months. Thus, there 
was no evidence of a return migra- 
tion along the beaches in the fall. 

The catfishes. Arius felis (sea cat- 
fish) and Bagre marinus (gafftopsail) 
were the third most abundant fishes 
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Figure 2.—Monthly percentages of nonresident 
anglers on each pier. 
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Figure 3.— Estimated numbers of monthly angler 
visits to each pier. 
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Figure 4.—Estimated average number of fishes 
Caught per man per hour on each pier. 
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Figure 5.—Monthly catch per man per hour at 
each pier for the 10 most commonly caught 
fishes. 


caught and were taken throughout the 


year. 
A total 


taken on the piers were 


of 54 percent of all fishes 


released. 


Most of the released fishes were un- 
desirable fishes, but 
(Spanish Scomberomorus 
seatrout, Cynos- 
cion nebulosus: gulf flounder, Para- 
lichthys albigutta:y red drum, Sciaenops 


as food 
mackerel. 


spotted 


some 


maculatus; 


ocellata: striped mullet. Mugil cepha- 
lus; snook. Centropomus undecimalis; 
Florida pompano, Trachinotus caroli- 
bluefish. salta- 


irix) were released because they were 


nus; and Pomatomus 


not of legal size. 


Table 2.—The observed and estimated numbers of anglers and fishes taken on the three piers. 





No. anglers 
observed leaving 
2 

Months 


Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
Total 





70 
81 
115 
170 
124 
182 
152 
79 
86 
165 
122 
138 
1,484 


No. anglers 
interviewed 


Estimated total 
angler visits 


2 2 


Fishes caught by 
interviewed anglers 





886 
2.288 


fo2) 
@ 
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464 
794 
068 
676 
969 
524 
784 
205 
239 
230 
272 


3,600 
3,200 
4.944 

509 

418 
2.039 
3,562 
3.060 
2.442 


34.885 
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598 
514 
530 


981 


547 
358 
333 
114 
272 
293 
194 
259 


993 


590 
257 
278 
647 
431 
287 
323 
119 
294 
163 
257 
846 
4,492 


Table 3.—Number of fishes taken and catch per man per hour on each pier. 


Name 





Bairdiella chrysura (silver perch) 
Scomberomorus maculatus (Spanish mackerel 
Arius felis and Bagre marinus (catfishes) 
Lagodon rhomboides (pinfish) 

Caranx crysos (blue runner) 


Micropogon undulatus and Leiostomus xanthuru 


Menticirrhus spp. (kingfishes) 
Cynoscion nebulosus (spotted seatrout) 
Cynoscion arenarius (sand seatrout) 
Caranx hippos (jack crevalle) 

Pogonias cromis (black drum) 

Haemulon spp. (grunts) 

Paralichthys albigutta (gulf flounder) 
Sciaenops ocellata (red drum) 
Archosargus probatocephalus (sheepshead 
Chaetodipterus faber (Atlantic spadefish) 
Elops saurus (ladyfish) 

Centropristis spp. (seabasses) 
Squaliformes (sharks) 

Dasyatidae (stingrays) 

Echeneis naucrates (sharksucker) 
Opsanus spp. (toadfishes) 

Prionotus spp. (searobins) 

Sphoeroides nephelus (southern puffer) 
Anguilliformes and Ophidiidae (eels) 
Chloroscombrus chrysurus (Atlantic bumper) 
Mug! cephalus (striped mullet) 

Synodus foetens (inshore lizardfish) 
Centropomus undecimalis (snook) 
Oligoplites saurus (leatherjacket) 
Decapterus sp. (scad) 

Rachycentron canadum (cobia) 
Trachinotus carolinus (Florida pompano) 
Scomberomorus cavailla (king mackerel) 


Epinephelus spp. and Mycteroperca spp. (groupers) 


Selene vomer (lookdown) 

Orthopristis chrysoptera (pigfish) 
Holocentridae (squirrelfishes) 

Pomatomus saltatrix (bluefish) 

Lutjanus griseus (gray snapper) 

Equetus spp. (cubbyus) 

Megalops atlantica (tarpon) 

Lactophrys quadricornis (scrawled cowfish) 
Trichiurus lepturus (Atlantic cutlassfish) 
Epinephelus itajara (jewfish) 

Strongylura spp. (needlefishes) 

Calamus spp. (porgies) 

Rhinobatos lentiginosus (Atlantic guitarfish) 
Lachnolaimus maximus (hogfish) 
Astroscopus y-graecum (southern stargazer) 
Yearly total 


Pier 1 


Catch 

Number per man 
caught per hour 
1,703 
433 
567 
303 

35 
427 


138 


0.294 1 
0.075 
0.098 
0.052 
<0.01 
0.074 
0.024 
0.027 
0.018 
0.015 
0.023 
0.023 
0.012 
0.018 
0.022 
0.012 
0.014 
0.014 
<0.01 
0.010 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0 
<0.01 
0 
<0.01 
0 
0 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0 
<0.01 


Pier 2 


Number 
caught 


Catch 


per hour 


500 
347 
420 
690 
94 
125 
133 
224 
116 
147 
86 
42 
114 
108 
43 
33 
63 
43 
49 
35 
11 
24 


0.321 
0.074 
0.090 
0.148 
0.020 
0.027 
0.028 
0.048 
0.025 
0.031 
0.018 
<0.01 
0.024 
0.023 
<0.01 
<0.01 
0.013 
<0.01 
0.010 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0 
0 
<0.01 
<0.01 
<0.01 
0 
<0.01 
<0.01 
<0.01 
0 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 


) 


390 
524 
398 
1.647 
1,105 
832 
622 
111 
222 
184 
338 


945 


per man Number 


caught 


Estimated total 


1 


2 


fishes caught 





16.106 
14.529 
8.930 
20.772 
14.112 
9.740 
7,685 
3.482 
6.443 
6.340 
4,865 
4.591 
117.595 


18,871 
6,383 
6.925 

12,987 

12,524 

10,081 
7,859 
2,595 
6.350 
3,851 
6.428 

14.904 

110.758 


11,061 
12,474 
9,825 
43,308 
36,147 
27,717 
15,636 
4,194 
5,342 
4,514 
8,958 
15,907 


195,083 





per man 
per hour 


Number 


caught 


Total 


Catch 


per man 
per hour 





1,815 
1,427 
754 
580 
506 
81 
361 
134 
218 
157 
160 
193 
179 
41 
63 
128 
83 
61 
74 
52 
63 
11 
16 
9 
21 
23 
16 
16 
9 
13 
14 


0.199 
0.157 
0.083 
0.064 
0.056 
0.009 
0.040 
0.015 
0.024 
0.017 
0.018 
0.021 
0.020 
<0.01 
<0.01 
0.014 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0 
<0.01 
0 
<0.01 
<0.01 
0 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0 
<0.01 
0 
0 
<0.01 
0.803 


5,018 
2,207 
1,741 
1,573 
635 
633 
632 
517 
440 
390 
381 
370 
362 
253 
232 
232 
226 
183 
172 
146 
91 
75 
40 
34 
30 
23 
20 
18 
16 
15 
14 
14 
11 

8 


7 
6 
6 
5 
4 
4 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 


16,803 


0.256 
0.113 
0.089 
0.080 
0.032 
0.032 
0.032 
0.026 
0.022 
0.020 
0.019 
0.019 
0.018 
0.013 
0.012 
0.012 
0.012 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0.858 








EXPENDITURES 


Admissions 


Several types of admission tickets 
were available on the piers, including 
daily, weekly, monthly, 6-month, and 
yearly tickets. Of all interviewed an- 
glers, 65 percent held daily tickets, 
23 percent held yearly tickets, 4 per- 
cent held 6-month tickets, and the 
remaining 8 percent held monthly, 
weekly, and other tickets, including 
free passes. 

Determination of the exact amount 
spent on ticket purchases was not 
possible because anglers with other 
than daily tickets could have been 
interviewed more than once while 
using the same ticket. Thus, daily 
ticket purchases provided the most 
reliable estimate of money spent for 
pier admission. On all three piers, the 
daily ticket price was $1.25 for adults, 
while the ticket price for children 
under 12 years was $0.50 on Piers |! 
and 2 and $0.25 on Pier 3. Estimating 
that 5 percent of all anglers were less 
than 12 years old, we calculated that 
the anglers that held daily tickets (65 
percent of the total number of fisher- 


men) paid $95,500 on all three piers 
in 1971, ($27,500 at Pier |, $22,000 at 


Pier 2, and $46,000 at Pier 3). The 
total admissions fee would be substan- 
tially larger if other tickets 
included. 


were 


Bait 


Bait used by the anglers and bought 
at the piers included live and frozen 
shrimp, frozen squid, live and frozen 
minnows (sardines and anchovies), 
live pinfish, cut fish, and dead crabs. 
Other baits and artificial lures were 
also used but were generally caught 
or purchased elsewhere. Live shrimp 
was the most popular bait, except 
during May, when live minnows were 
used for Spanish mackerel. 

Expenditures on bait used by the 
interviewed anglers were estimated at 
$2,200, based on the total amount of 
bait used and its cost. An average of 
$0.46 was spent on bait per angler 
visit. This value, when expanded to 
122,000 angler visits on the three 
piers, amounted to over $55,000 for 
bait alone in 1971. 


SUMMARY 


Forty-four percent of the anglers 
were 60 years old, or over, and 82 
percent males. Nonresidents 
made up 31 percent of the fishermen 
on the piers, and were most numerous 
in March, April, and December. An 
estimated 121,801 angler visits were 
made to the piers in 1971. Highest 
projected attendance was in June, 
while the lowest was in the late winter 
and late summer. Each angler fished 
an average of 4.05 hours per trip and 
landed 3.47 fishes, or 0.86 fish per 


were 


hour. The seasonal catch per man per 
hour was greatest in the winter and 
early spring. An estimated total of 
over 420,000 fishes was caught from 
the piers in 1971. Fifty-four percent 
of the fishes caught were released. 

Silver perch, Bairdiella | chrysura; 
Spanish mackerel, Scomberomorus 
maculatus; and the catfishes, Arius 
felis (sea catfish); and Bagre marinus 
(gafftopsail) were the most commonly 
caught of more than 50 species of 
fishes. Almost two-thirds of the an- 
glers held daily admission tickets 
which cost $1.25 for adults. An esti- 
mated $95,500 was spent on these 
tickets alone in 1971. Live shrimp was 
the most popular bait used. The av- 
erage cost for bait per angler visit was 
$0.46. The estimated total spent for 
bait on the three piers was 
$55,000. 
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Some solutions to menhaden 
problems are proposed. 


Menhaden and Power Plants— 
A Growing Concern 


JAMES S. YOUNG 


INTRODUCTION 


The energy crisis in the United 
States, at least the portion involving 
a demand for greater amounts of elec- 
tricity than we can sometimes produce, 
is a real part of today’s life, and pro- 
jected needs for electrical power are 
startling. In 1971 about one-fourth 
of the total energy consumed was 
used to produce electricity. By the 
year 2000 it is estimated that 41 per- 
cent of what will be a more than two 
and one-half fold increase over the 
total energy used in 1971 will be 
utilized as electrical energy (Council 
on Environmental Quality, 1973). This 
rising consumption of electricity re- 
quires increased production, most of 
which is and will be supplied by fossil 
fueled and nuclear steam-electric gen- 
erating stations. Such stations create 
considerable waste heat and require 
vast quantities of cooling water. Since 
rivers and streams suitable for cooling 
our larger generating stations are 
limited in number, and federal, state, 
and local requirements for their use 
are becoming more stringent, utilities 
are turning toward the coastal zone 
for a cooling water source. This is 
especially true in the northeastern and 
middle Atlantic states where coastal 
population densities are high and the 
demand for electricity strong. 

The operation of electric generating 
plants along inshore waters is known 
to cause mass mortalities in marine 
fish, particularly in recent years among 
the commercially important menhaden. 
This article reviews the biology of 
menhaden, examines why and when 
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power plants are hazardous to men- 
haden, and offers some solutions to 
the problems discussed. 


MENHADEN BIOLOGY 


Atlantic (Brevoortia 
tyrannus) help support the largest 
commercial fishery in the United 
States. Primarily they are reduced to 
fish meal for poultry and _ livestock 
feed and to oil, for use in the manu- 
facture of paints, inks, and sealants. 
Menhaden oil is also exported for 
use in edible products. Since the early 
60s there has been a steady decline 
in the fishery due essentially to over- 
fishing. Pollution and destruction of 
estuaries are additional burdens on 
fish stocks. A look at the habits and 
life history of the Atlantic manhaden 
will provide some understanding of 
when and why they may be vulnerable 
to the effects of power plants. 

What is now described as a single 
population of menhaden (Nicholson, 
1972) ranges from Nova Scotia to 
Florida (Reintjes, 1969). Menhaden 
become mature and spawn at 3 years 
of age. Spawning takes place in oce- 
anic waters and the larger sounds and 
bays from spring to fall in the northern 
part of the range and from fall to 
spring in the southern part (Reintjes, 
1969). Eggs hatch 
(Nicholson, 1972), and larvae enter 
the estuaries. Once able to swim, they 
move into low saline water (from | 
percent to fresh) where they meta- 
morphose into juveniles (Wilkens and 
Lewis, 1971). After metamorphosis 
they school and appear to seek higher 
salinity water, and the estuary then 
functions as a nursery ground, offer- 
ing protection and phytoplankton as 
food for the young menhaden during 
the summer months. 
juveniles to sea is generally triggered 


manhaden 


19 


in 36-48 hours - 


Migration of 


when the water temperature begins 
to drop in the late summer and fall. 
This movement occurs somewhat 
sooner in the higher latitudes because 
of earlier cooling in the estuaries. 
The migration is not always complete, 
however, and some young fish, prob- 
ably late-comers into the estuaries, 
may overwinter in the deeper holes 
where warmer water accumulates! or 
in the estuaries of the lower latitudes 
from Chesapeake Bay to Florida 
(Reintjes, 1969) where lethal cold 
temperatures are less frequent. 

The migrating menhaden move 
southward, often rather rapidly (Kro- 
ger, Dryfoos, and Huntsman, 1971), 
to an offshore wintering area south 
of Cape Hatteras, N.C. Here they 
congregate until spring when there is 
a general northward migration back 
to coastal waters, the larger and older 
fish moving farther north than the 
younger fish (Nicholson, 1971, 1972). 
Evidence indicates, however, that 
menhaden do not necessarily return 
to the same area from which they 
came the year before (Nicholson, 
1972). An overall pattern of northward 
migration in the spring (and summer, 
also, above Chesapeake Bay) and 
southward in the fall persists through- 
out the life of menhaden, but after 
their first summer they do not general- 
ly re-enter estuary shallows. The larg- 
est concentrations of menhaden are 
usually found within 15 miles of the 
shore (Nicholson, 1971). 


MENHADEN KILLS 
ASSOCIATED WITH 
POWER PLANTS 


The dependence of young menhad- 
en on estuaries makes them highly 
vulnerable to the activities of man. 
Since menhaden appear to be sensi- 
tive to many environmental changes, 
a man-caused modification in the 
nature of the estuary can produce 
deleterious effects resulting in an im- 
mediate fish kill, or delayed mortal- 
ities caused by altering the natural 
behavior of the fish. Menhaden kills 
associated with power plants have 
been attributed to six causes: heat 
shock, cold shock, impingement on 


1Pers. comm., A. L. Pacheco, NMFS Sandy 
Hook Laboratory, Highlands, N.J. 





the Oyster Creek Power Station's discharge 
canal after the cold shock kill on 29 December 
1972. 


intake screens, gas embolisms, bio- 
cides, and entrainment. 


Heat Shock 


Heat shock is caused when organ- 
isms acclimated to a favorable tem- 
perature (or at least one below their 
upper critical limit) are 
exposed to a temperature that is 
substantially higher, frequently one 
that is approaching or above the criti- 
limit. A substantial heat shock 
kill occurred during August and Sep- 
tember 1971 near Northport, Long 
Island where a_ fossil-fueled power 
plant was releasing 266,000 gallons 
per minute (gpm) of heated water 
into Long Island Sound (Young and 
Gibson, 1973). The effluent tempera- 
37-38°C, about 15°C 
above ambient and clearly above the 
33°C cited by and Hettler 
(1968) as a Maximum temperature for 
the survival menhaden. 
Schools of young-of-the-year _ fish 
moved into the effluent where they 
suffered sudden and lethal heat shock. 
Since juvenile menhaden sink when 
killed by thermal shock (Lewis and 
Hettler, 1968; Young and Gibson, 
1973) the 200,000 fish 


suddenly 


cal 


ture measured 
Lewis 


of juvenile 


estimate of 


killed was probably low. The power 
plant has recently increased its gen- 
erating capacity, and now has a ther- 
mal discharge of 500,000 gpm. 
Fairbanks, 
(1971) report on a similar menhaden 
kill in the Cape Cod Canal near the 
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Canal Electric Generating Station 
which occurred in the late summer 
of 1968 when the temperature at the 
mouth of the discharge flume reached 
34.4°C. 

When young menhaden make their 
late summer and fall migrations from 
the estuaries, they usually swim in 
rapidly tightly grouped 
schools parallel to and within | kil- 
ometer of shore during their passage 
through the bays and sounds. A ther- 
mal effluent like the one at Northport 
is a barrier to migrating schools. 
Even though the heated water, as it 
flows from the discharge into a sound 
or bay, may “float” above the cooler 
water, surface-swimming menhaden 
may not avoid it by moving around 
or under the plume. 

In May 1972, 20-30,000 adult 
menhaden died after entering a granite 
quarry lagoon used by the Millstone 
Point Nuclear Power Plant of North- 
east Utilities as a receiving pond for 
discharge water. The probable cause 
of the kill was heat shock (U.S. AEC, 
1972). 

On 9 August 1973 a dilution pump 
failed at the Jersey Central Power 
and Light (JCP&L) Company’s Oyster 
Creek nuclear station causing a tem- 
perature rise of 5°C (from 31°C to 
36°C) in its 10-foot deep and 2-mile 
long discharge canal. Adult menhaden 
had moved up the canal, probably 
into the face of the dilution pumps 
where 270,000 gpm of cooler water 
from the intake canal was being 
pumped directly into the discharge 
canal for the purpose of temperature 
reduction. When the pump malfunc- 


moving, 


20 


tioned, the sudden temperature shift 
killed about 5,000 fish. 

The kills at Oyster Creek and Mill- 
stone Point were facilitated by the 
entrapment of adult menhaden in the 
receiving canal and basin where the 
warm water was deep enough to lure 
the fish from the bays but too small 
to offer a route for escape. The upper 
lethal temperature for adult menhaden, 
though not yet investigated, is prob- 
ably not much higher than the 33°C 
maximum for juveniles. 


Cold Shock 


Cold shock, the converse of heat 
shock, may occur when organisms 
living at a relatively high temperature 
are suddenly exposed to one much 
lower, usually near or below their 
minimum thermal tolerance. Cold 
shock has received considerable atten- 
tion in central New Jersey where the 
Department of Environmental Pro- 
tection won a suit against JCP&L 
for a kill in Oyster Creek during 
January 1972. This was the first of 
several fish kills at this site which 
have resulted from cold shock. An 
unscheduled shutdown of the 640 
MWE nuclear station on 27 January 
1972 caused colder (3°C) water to 
replace the heated (15°C) water 
(Anon., 1972a) which was being dis- 
charged into the canal at 460,000 
gpm. Menhaden overwintering in the 
canal and those under the influence 
of the thermal plume in Barnegat 
Bay suffered cold shock. At 
500,000 fish were killed. 

On 29 December 1972 the nuclear 


least 





plant again shut down. Moribund fish 
were reported by local residents on 
30 December. On 8 January 1973 
several thousand dead fish were found 
frozen in the ice along the edges 
of the discharge canal. As was true 
in the kill of January 1972, the major- 
ity of the dead fish were Atlantic 
menhaden. Both adults and young-of- 
the-year were killed (Fig. 1). 

The temperature again dropped on 
18 February 1973 because the plant 
shut down, and dead juveniles were 
found on 20-21 February, both float- 
ing on the surface. where they were 
exposed to gull scavenging, and on 
the bottom of the canal (Fig. 2) where 
they were inconspicuous to the gen- 
eral public. The kill exceeded 1,000,000 
fish. 

As mentioned, menhaden normally 
leave inshore waters when tempera- 
tures begin to drop. However, in the 
presence of a heated effluent, juveniles 
and adult fish, which would normally 
migrate from the area, are attracted 
to the warm water and 
to overwinter. Some menhaden that 
naturally overwintering in the 
area may also find their way to the 
warm effluent. When the plant shuts 
down during the winter, either pur- 
the 
elimination of heated water can cause 


are induced 
are 
sudden 


posely or accidentally, 


cold shock. This sequence of events 
occurred repeatedly at Oyster Creek. 


Impingement on 
Intake Screens 

Impingement of menhaden on in- 
take screens that protect the circulat- 
ing water systems of power plants 


from debris is probably a common 
occurrence. Two instances are given 
here. On 22 January 1973 several 
hundred juvenile menhaden were col- 
lected from the 
the Oyster Creek facility. A much 
more severe kill occurred in Septem- 
ber 1971 at the Millstone Point Nu- 
clear Station. Young menhaden were 
hauled away by the truck loads, and 
the plant had to be closed down for 
several days because of fish clogging 
the intake. 

During the fall migrations young 
menhaden may expose themselves to 
the high velocity current of a power 
“Pers. comm., Charles I. Gibson, Battelle 


Memorial Institute, W. F. Clapp Laborator- 
ies, Duxbury, Mass. 


rotating screens of 


plant intake. In_ situations where 
impingement deaths occur, the fish 
are unable to swim against the current 
and are drawn against the protective 
intake screens. 


Gas Embolism 


Gas embolism is a problem created 
by electric generating plants that was 
unanticipated by scientists and utility 
officials. Cool water that is saturated 
with air, or nearly saturated, can 
become supersaturated when heated. 
Fish swimming into supersaturated 
water will extract the air and utilize 
some of the oxygen. However, the 
partial pressure of nitrogen is higher 
than the partial pressure of that gas 
in the tissues, and the nitrogen va- 
porizes to form bubbles in the fins, 
under the skin, 
system. 


the vascular 
“gas bubble 
subcutaneous nitrogen 
bubbles. hemorrhaging. lesions. and 
exopthalmia. 

During April 1973, the 
plant operated by Boston 
Rocky Point, Mass.. released 
water supersaturated with nitrogen 
by being heated from 4°C to 20°C 
(Anon., 1973c). About 10,000 
haden suffered gas embolisms similar 
found in salmonids 
around dams in the Columbia River. 
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disease” are 


nuclear 
Edison at 


sea- 
men- 
to embolisms 
The kill lasted for more than a week 


finally, the utility cut back 
power production by 70 percent to 


when, 


alleviate the situation. 

Harvey and Cooper (1962) showed 
on a theoretical basis that because of 
the relative solubilities of oxygen and 
nitrogen, more nitrogen than oxygen 
can go into solution. 
therefore usually blamed for the dis- 
ease. Bubble growth, however, may 
oxygen and 
Supersaturated oxygen 
the author 
from the Oyster Creek discharge canal 
during March 1971, although these 
not with fish 
mortalities. 


Nitrogen is 


also involve 
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levels were recorded by 


possibly 


gases. 
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Air solutions in seawater usually 
reach their peak concentrations dur- 
ing the spring when the water is still 
cold but just starting to warm. Even 
naturally supersaturated conditions 
are not uncommon (Stickney, 1968). 
An early arrival of menhaden in an 
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area influenced by thermal additions, 
such as Rocky Point, may result in 
an outbreak of gas bubble disease. 


Biocides 


Numerous chemicals are used in 
conjunction with power plant opera- 
tions which, if released into the water 
in large amounts, can be detrimental 
to finfish (Becker and Thatcher, 1973). 
Sodium hypochlorite, a commonly 
used biocide which prevents fouling 
in water circulating systems, was in- 
jected twice daily into the coolant 
water of the Canal Electric Generat- 
ing Station. Chlorine residuals of 0.8 
to 1.5 ppm caused several kills of 
juvenile menhaden during the 
summer of 1968 (Fairbanks et al., 
1971). Each kill involved from several 
hundred to several thousand fish. 

Fairbanks et al. (1971) have deter- 
mined through bioassays that 0.7 ppm 
chlorine is a_ significantly critical 
dosage to be lethal for young men- 


late 


haden exposed to this concentration 
for 10 minutes. When concentrations 
such as this are released either through 
design or accident, and with a con- 
ceivable heat-chlorine synergism, men- 
haden schooling near the discharge 
may be killed. 


Entrainment 


menhaden is 
the larval fish and 
their passage through a _ condenser 
system. During a conference on the 
pollution of Mount Hope Bay, Dr. 
Clarence M. Tarzwell (Environmental 
Protection Agency, 1972) stated that 
up to 164,507,000 larval menhaden 
per day were calculated to have been 
killed by passage through the Brayton 
Point Generating Station. Hydrostatic 
and mechanical shearing forces ap- 
peared to be the major cause of death. 
Marcy (1971) found that 
nine larval fish species examined sur- 
vived passage through condensers at 
temperatures above 30°C (menhaden 
were not included). 

These findings demonstrate the in- 
advisability of siting a power plant 
on an estuary. Menhaden and other 
fish that utilize the area as a nursery 
are highly vulnerable to power plant 
“predation.” 


hazard to 
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Figure 2.—Young-of-the-year menhaden that 
sank to the bottom of the Oyster Creek Power 
Station’s discharge canal after a cold shock 
kill on 18 February 1973. 


PUBLIC RELATIONS 


In these days of ecological concern 
the managers of utilities are as sensi- 
tive to fish kills as conservationists. 
They are unfavorable for public rela- 
tions and may, for example, create 
enough anxiety with local officials to 
cause the denial of building permits 
by planning boards. Such a denial 
ensued as a result of the heat shock 
kill in Oyster Creek. The Lacey Town- 
ship Planning Board tabled, indefinite- 
ly, an application by JCP&L to build 
an additional nuclear station (Anon., 
1973a). 

The initial reaction of spokesman 
for utilities accused of causing fish 
kills is often defensive, which might 
be expected. For instance, JCP&L 
initially denied responsibility for their 
first and second menhaden kills, say- 
ing each time that most of the dead 
fish appeared several days after the 
plant had shut down (Anon., 1972b; 
Fishberg, 1973; Augustine, 1973). 
The sinking of the dead menhaden 
followed by floating bodies probably 
accounts for this time lapse. The 
value of menhaden is often depreci- 
ated: the Portland Press Herald (Anon., 


1973b) quoted a Boston Edison Co. 
representative to the effect that the 
menhaden which died from gas em- 
bolism were “trash fish” and that the 
kill was “very small.” 


SOLUTIONS 


Each power plant, depending on 


where it is sited, and the 
biological communities present, faces 
environmental problems; some are 
common and some are unique. Com- 
binations of these factors require plant 
engineering and design on an individ- 
ual basis, and few generalities can be 
stated about design. One, possibly, is 
that long discharge canals are ecologi- 
cally deleterious. They provide a body 
of water where organisms, whether 
entrained or simply residing in the 
canal, are exposed to high tempera- 
ture for long periods of time. For an 
entrained organism, the longer the 
period of shock, the less chance for 
survival. Residents, such as menhaden, 
become acclimated to an_ artificial 
temperature regimen that is main- 
tained by the plant. When the regime 
is altered by either a scheduled plant 
shutdown or a malfunction, the resi- 
dents may be exposed to a lethal 
thermal shock. 

Because of pressure by government 
and environmental groups there is 
an increasing effort on the part of 
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utilities to design plants having a 
minimum impact on aquatic organ- 
isms, especially fishes. For example, 
the criteria which follow were set by 
Dr. Ruth Patrick of the Academy of 
Natural Sciences, Philadelphia (Jef- 
fers, 1970, 1972) and are being used 
in designing the cooling system of 
the Calvert Cliffs Nuclear Generat- 
ing Station (Jeffers, 1970, 1972; 
Sonnichsen, Bentley, Bailey, and Naka- 
tani, 1973). 


1. Condensers should be designed 
so that the temperature rise in the 
cooling water which passes through 
them is as low as_ practicable. 
This will avoid subjecting pumped 
organisms to temperatures above 
their thermal damage _ threshhold 
and will minimize thermal shock. 
2. The cooling water intake to the 
plant should draw water from be- 
low the photosynthetic zone to 
minimize the entrainment of plank- 
ton and other microscopic organ- 
isms. 

3. The intake velocity of the cool- 
ing water to the plant should be 
low enough to avoid disturbing the 
schooling and swimming patterns 
of fish and to permit ease of egress 
for those fish that swim into the 
intake basin. 

4. The cooling water system design 
should utilize mechanical equip- 
ment to clean condenser tubes to 
minimize the use of biocides for 
fouling control. 

5. The point of discharge of the 
cooling water should be located far 
enough out from the shore so as 
not to disturb the current patterns 
and temperature regimes of the 
shallow water areas and _ should 
provide ample opportunity for mix- 
ing of the warmed cooling water 
with. the receiving waters. 

6. The cooling water discharge 
should be designed to create a high 
velocity jet to induce rapid mixing 
with the receiving waters to mini- 
mize changes in natural tempera- 
tures and oxygen content. 

The cooling water discharge 
should be designed to minimize the 
time at which the maximum tem- 
perature elevation exists. Short 
exposure times as well as a mini- 
mum temperature rise are impor- 
tant in protecting the aquatic life. 
More recently, Cairns (1972) has 

proposed additional requirements so 
that by combining these criteria and 
adjusting them for a particular locale, 
it may be possible to draw water and 
dispose of waste heat by, as Cairns 
(1972) said, “using, but not abusing, 
existing ecosystems.” 





Prior to the siting of an electric 
generating plant along a coastal zone, 
a thorough understanding of the phys- 
ical, chemical, and biological aspects 
of the ecosystem to be used is neces- 
sary in order to predict plant effects. 
Works by Ahn and Smith (1972) and 
the National Marine Fisheries Service 
(1972) provide some guidelines and 
groundwork for conducting such 
field studies. 

Once an ecosystem is understood 
and found suitable for plant siting, 
the above mentioned criteria should 
be observed if a once-through cooling 
system is to be used. Possibilities 
for the design of a discharge include 
dilution pumps, large volume water 
flows to reduce the delta T, diffusion 
systems, high velocity jets, spray 
systems, and saltwater cooling towers. 
Intake structures, reviewed by Son- 
nichsen et al. (1973), should have a 
low approach velocity of the cooling 
water at the screens and possibly a 
means of guiding or removing fish 
to avoid entrapment. A more environ- 
mentally sound alternative to once- 
through cooling is a closed system 
using either cooling ponds, spray 
ponds, cooling canals, saltwater cool- 
ing towers, or heat exchangers. Most 
of these are discussed in great detail 
by Sonnichsen, Engstrom, Kolesar 
and Bailey (1972) and Roffman, 
Dagus, Edmons, Maxwell, Van Vleck, 
Grimble, and Rossie (1973). 

Offshore nuclear generating facil- 
ities are now planned by Consolidated 
Edison (1971) and Public Service 
Electric and Gas Company (1972). 
These will consist of installations 
containing two 1,000 MWE barge- 
mounted units enclosed by a break- 
water at depths between 40 and 100 
feet (within the 3-mile limit). Clusters 
of four envisioned, 
each several miles apart. Their eco- 
logical impacts are diverse and only 
speculative. For instance, vertically 
shifting plumes may be a problem. 
Still, the above criteria should gen- 
erally apply, plus any design innova- 
tions needed to minimize their impact 
in this environment. One such inno- 
vation might be to draw bottom water 
and release it near the surface in 
order to take advantage of existing 
thermoclines. 

Unfortunately, 


installations are 


the enthusiasm for 


good environmental quality may 
dwindle as the shortages of energy 
become more acute and have a greater 
effect on daily lives. It is easy to be 
noble when we are not on the spot, 
but when the personal comforts and 
conveniences which we have made 
necessary to modern life become 
scarce, we may tend to become un- 
yielding in our desires, and nobility 
may dissipate. With a greater energy 
crisis looming before us we should 
be even more vigilant in protecting 
natural ecosystems to ensure a con- 
tinuation of menhaden and other fish- 
eries resources. 
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Deepwater Shrimp Trapping in 
the Hawaiian Islands 


PAUL STRUHSAKER and DONALD C. AASTED 


ABSTRACT—The results of preliminary deepwater shrimp trapping sur- 
veys in the Hawaiian Islands consisting of 82 sets involving totals of 306 
traps and 3,960 h of fishing time in the 75 to 450-fathom (135-825 m) 
depth range are discussed. A variety of traps, bait containers, and baits 
were tested. Attempts to capture the penaeid shrimp, Penaeus marginatus, 
in substantial numbers were unsuccessful. More success was experienced 
in trapping the caridean shrimps Heterocarpus ensifer and H. laevigatus. 
For these species, it was found that traps covered with burlap cloth out- 
fished uncovered traps by factors of 2.5 to 10. H. ensifer was found to be 
most abundant in depths of 200-250 fathoms (365-455 m) where catches 
with optimum trap and bait combinations ranged from 15 to 63 pounds (6.8 
to 28.6 kg) per trap for sets of less than 24 h duration. Seventy traps set 
overnight during spring 1973 off the south coast of Oahu produced a total 
of 1,015 pounds (460 kg) for an average of 14.5 pounds (6.6 kg) per trap. 
The larger H. laevigatus was found to be most abundant in depths of 
240-375 fathoms (440-685 m), where catches ranged up to 34.8 pounds 
(15.8 kg) for 4 traps. It is speculated that the various species of Heterocar- 
pus represent an unexploited world resource of considerable magnitude. 


INTRODUCTION 


During 1967 and 1968 the National 
Marine Fisheries Service (NMFS) de- 
voted four cruises of the RV 
send Cromwell to demersal resource 
surveys in the Hawaiian Islands. The 
primary sampling gear utilized were 
shrimp trawls, although a few shrimp 
trap stations were effected. These sur- 
veys demonstrated that the penaeid 
shrimp, Penaeus marginatus Randall, 
was available in modest amounts and 


Town- 


amenable to harvest by shrimp trawls 
in depths of 60-125 fathoms (110- 
230 m)! (Yoshida, 1972; Struhsaker, 
Yoshida, and Shomura?). Two species 
of caridean shrimps, Heterocarpus 
ensifer Milne-Edwards and H. laeviga- 
tus Bate (Fig. 1), were also taken in 


: Metric equivalents are approximate. 

- Struhsaker, H.O. Yoshida, and RS. 
Shomura, Exploratory shrimp trawling in the 
Hawaiian Islands, unpubl. ms., Southwest 
Fisheries Center, Honolulu Laboratory, 
Honolulu, HI 96812. 


Paul Struhsaker and Donald 
C. Aasted are on the staff of 
the Southwest Fisheries Cen- 
ter, National Marine Fisheries 
Service, NOAA, Honolulu, HI 
96812. 


moderate numbers with the trawls 
between 150 and 400 fathoms (275 
and 730 m). However, the initial in- 
vestigations indicated that trapping, 
rather than trawling, was perhaps a 
more effective method for capturing 
these latter species. 

Clarke (1972) conducted trapping 
surveys during 1969 and 1970 at sev- 
eral locales off the Hawaiian island of 
Oahu. The sampling gear consisted of 
several trap types, but all were un- 
covered traps constructed of 0.5-inch 
(13-mm) mesh wire screens. This work 
provided data on the biology 
depth distribution of H. ensifer and 
H. laevigatus and indicated that H. 
ensifer might be present in sufficient 
quantities to support a 
fishery. 


and 


commercial 


Further trapping trials were inter- 
mittently conducted by NMFS during 
1971-73 at various localities in the 
Hawaiian Islands. These trials were 
of a preliminary nature, and various 
combinations of traps, bait containers, 
and baits were utilized. Most of the 
data were obtained during fall 1972 
and it became apparent at this time 
that burlap-covered traps were more 
effective in capturing H. ensifer than 
were uncovered traps. Attempts to 
trap P. marginatus in substantial num- 
bers were unsuccessful. Follow-up 
cruises with more extensive trapping 


Figure 1.—A fresh specimen of Heterocarpus ensifer (A, left) about 115 mm total length. Note ocelius on the side of the cephalothorax (‘‘head’’) and the 
of 
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strong backwardly projecting spines on the third and fourth gment 
about 175 mm total length. 


the abd 





(‘tail’). A fresh specimen of Heterocarpus laevigatus (right, B) 
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Figure 2.—A covered square trap. This trap type 
produced the best catches of Heterocarpus 
ensifer. 


trials scheduled for 1973 were can- 


celled. 
GEAR AND SAMPLING EFFORT 
Gear 


The “square trap” (in reference to 
its square cross-section) produced the 
best catches of Heterocarpus. It mea- 
sures 2X2X4 (60 X 60 X 120 
cm) (Fig. 2). The frame is constructed 
of %-inch (10-mm) diameter steel 
bar and is enclosed with 0.5-inch 
square mesh galvanized wire screen. 
The sides, top, and bottom are then 
covered with burlap. The tunnels (one 
at each end) are also constructed with 
the (but uncovered) and 
taper to approximately 3-inch (75-mm) 
diameter openings about one-third the 
distance 
and uncovered traps of similar con- 
struction, but enclosed with 1-inch 
(25-mm) (bar-to-bar) hexagonal wire 
screening were also tested. 

“Flat traps” (Fig. 3), constructed 
similarly to the square traps, but mea- 
suring 1X2x4 (30 x 60 X 120 
cm), were utilized most often in the 
shallower depths surveyed. It was felt 
that the lower ramp angles of the tun- 
nels might prove to be more effective 
in capturing P. :marginatus. Captive 
specimens of P. marginatus held in 
large tanks ashore tended to maintain 
close contact with the bottom and 
usually did not undergo exploratory 
swimming behavior off the bottom 
such as has been observed for Alaskan 


feet 


screen are 


in from each end. Covered 


feet 


pandalid shrimps in the vicinity of 
traps (Kessler, 1969). 

Collapsible round shrimp traps (Fig. 
4) were also tested to a limited degree. 
They are 14 inches (36 cm) high, 24 
inches (60 cm) in diameter at the top, 
34 inches (86 cm) in diameter at the 
bottom and have shallow tunnels lead- 
ing to four entrances. The web- 
bing consists of 1.25-inch (31-mm) 
stretched mesh nylon. 

Finally, an experimental collapsi- 
ble “tent trap” (Figs. 5, 6, and 7) was 
testcd on one occasion. Each of the 
three frames making up the bottom, 
side, and lid of the trap measures 
2X4 feet (60 120 cm) and is en- 
closed with 0.5-inch wire mesh screen. 
The three frames are joined with split 
links of a size that permit folding of 
the and are covered with a 
single piece of burlap. A bridle attach- 
ed to the corners of the lid runs 
through the outside corners of the 
bottom frame (Fig. 6). When closed, 
the lid is secured with a rubber strap 
and S-hooks. The triangular end 


frames 


frames are attached to the bottom of 


the trap by split links and have two 
half-links welded on the leg articulat- 
ing with the side frame (Fig. 7). The 
tunnels are constructed with 1.5-inch 
(38-mm) mesh (stretched) nylon web- 
bing and are secured to entrance rings 
3 inches (75 mm) in diameter. The 
tunnels are held in place by a rubber 
strap and S-hook (Fig. 6). 

Several bait containers were tested. 
Containers constructed of 0.5-inch 
mesh screen measuring about 4 x 4 x 6 
inches (10X 10 1S cm) were gen- 
erally superior to plastic containers 
of the same size perforated with 0.25- 
inch (6-mm) holes or bait wrapped in 
cheese cloth. From | to 2 pounds 
(0.5-1 kg) of bait were sufficient for 


Figure 3.—An uncovered flat trap. 
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Figure 4.—A collapsible shrimp pot. 


sets of 12-14 h. The bait containers 
were suspended near the center of the 
trap. 

Each trap has a 7-foot (215-cm) 
bridle of 0.25-inch diameter poly- 
propylene rope attached to two corners 
on the top of the trap. Although this 
results in considerable drag when 
hauling back the gear, it is felt that 
this arrangement may, in the case of 
square traps, eliminate the possibility 
of the trap landing on end when being 
set. It was also thought that this would 
reduce the number of shrimp washed 
out through the entrances when haul- 
ing back. The bridle has a snap at the 
center for attachment to the ground 
line. The ground line and buoy line 
consist of 0.5-inch polypropylene rope. 
The traps are spaced at 10-fathom 
(20-m) intervals, and the first and 
last traps on a string have 5- or 10- 
pound (2.3 or 4.5-kg) anchors attached 
by a short wire to a trap corner. We 
usually fished 4-6 traps to a string. 
Our buoy lines are made up into 
100-fathom (185-m) lengths, and these 
are stored in plastic garbage con- 
tainers of approximately 32-gallon 
(120-liter) capacity. This arrangement 
provides the flexibility required when 
conducting surveys encompassing a 
wide depth range. 

The ground line is made by forming 
loops for each trap at 10-fathom inter- 
vals on the distal portion of the first 
100-fathom section. The proper num- 
ber of 100-fathom sections are then 
added as the traps are set in order to 
give an excess amount of buoy line 





on the order of 50-150 fathoms (90- 
275 m) greater than the depth of water 
being fished. A chain weight is 
snapped onto the buoy line about 
25-50 fathoms (45-90 m) below the 
end of the last section to assure that 
the polypropylene line does not float 
at the sea surface. The set is retrieved 
with a line-hauling power block; the 
100-fathom sections are stowed di- 
rectly into their containers as the line 
comes aboard. 

Because of the buoyancy of the 
polypropylene line, minimal flotation 
for the marker buoy is required. Our 
buoys consisted of either simple bam- 
boo poles with two or three plastic 
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Figure5.—A collapsible tent trap ready 
fishing. 


longline floats or a more elaborate 
buoy consisting of an 18-foot (5-m) 
flag and light staff of 2.5-inch (64-mm) 
diameter conduit piping which fits 
into a weighted frame which is floated 
with a large inner tube. These buoys 
remained at the surface even in areas 
where the currents approached 3 
knots. A 4-fathom (7-m) pickup line 
with a small float is attached to the 
buoy. 


Distribution of Sampling Effort 


From March 1971 to August 1973, 
82 exploratory shrimp trapping sets 
involving totals of 306 traps and about 
3,960 h of fishing time were effected 
in various areas of the Hawaiian Is- 
lands. The distribution of sampling 
effort by depth was as follows: 75-130 
fathoms (135-235 m), 24 sets; 130-200 
fathoms (235-365 m), 2 sets; 200-300 
fathoms (365-550 m), 47 sets; 300-400 
fathoms (550-730 m), 7 sets; 400-450 
fathoms (730-825 m); 2 sets. Most 
sampling effort was expended in depths 
of 75-130 fathoms and 200-300 fa- 
thoms where P. marginatus and H. 
ensifer, respectively, are most abun- 
dant. 

Most of the trapping effort for P. 
marginatus took place in the Pailolo 
Channel where this species is most 
abundant (Struhsaker et al., unpubl. 
ms.). The deeper depth ranges ex- 
plored with the RV Townsend Crom- 
well were off the north coast of Oahu, 
the north edge of Penguin Bank, off 


northern Maui, and the west coast of 
the island of Hawaii off Kawaihae. 
During spring 1973, 21 sets were 
made off the south coast of Oahu with 
our gear by personnel of the Hawaii 
Institute of Marine Biology (HIMB) 
utilizing the FV Valiant Maid. During 
August 1973, 9 sets were made with 
the RV David Starr Jordon in the 
Leeward Islands of the Hawaiian 
Archipelago near Necker Island, 
French Frigate Shoal, Laysan Island, 
and Pioneer Bank. 

Because the trapping experiments 
were interspersed with other vessel 
activities, most sets were made at 
dusk and retrieved at dawn. However, 
we do have a few data for daytime 
sets. We trapped on a variety of bot- 
tom types, avoiding only steeply slop- 
ing areas and rough-bottom grounds 
where the traps might have been 
snagged. 


RESULTS 


Trapping for 
Penaeus marginatus 


Attempts to trap P. marginatus in 
substantial numbers were unsuccess- 
ful, but the sampling effort was of a 
very preliminary nature. After gen- 
erally negative results obtained during 
spring 1971, experiments with captive 
shrimp were conducted at the NMFS 
Kewalo Basin facility. Response of 
the shrimp was noted during hours of 
light and darkness to baited and un- 
baited flat traps (all uncovered) equip- 


Figure 6.—A tent trap with raised lid. 


Figure 7.—A collapsed tent trap. The end frames fold outward, over the 


bottom panel. 





ped with a variety of entrances. Rather 
surprisingly, there were no major 
differences in the catch rates between 
the various combinations of the trap 
types and baits tested. These results 
were probably confused by abnormal 
temperature and light conditions. Al- 
though adult P. marginatus appear to 
be negatively phototactic (Struh- 
saker et al., unpubl. ms.), best capture 
results were obtained by suspending 
a light over an unbaited trap. This 
resulted in all of the available shrimp 
(18-20) in a test tank 24 feet (7 m) 
in diameter entering the trap within 
15-20 minutes. 

Further field trials conducted dur- 
ing fall 1972 were inconclusive, aside 
from determining that flat traps out- 
fished square traps on the same string. 
Traps containing a deep-sea diving 
light captured shrimp on three occa- 
sions when the other traps on the 
string did not take any shrimp (maxi- 
mum single trap catch, five shrimp). 
However, the best catch of nine 
shrimp for an overnight set was in an 
uncovered flat trap baited with finely 
ground fish. Three sets of traps fished 
during daylight hours produced low 
catches similar to night sets. 

Clarke (1972) reported a best catch 
of this species as 26 individuals in 
eight traps in 60 fathoms (110 m) 
off the north coast of Oahu. We feel 
that concerted trapping trials for this 
species might result in a viable fishing 
strategy that could produce catches of 
commercial value for small vessels. 


Trapping for 
Heterocarpus ensifer 


During fall 1972 several types of 
traps, bait containers, and baits were 
tested in various combinations on sets 
of 4-6 traps per string. These pre- 
liminary trials were not designed for 
the results to be subjected to statistical 
evaluation, but the main trends of the 
effectiveness of the various trap com- 
binations in capturing H. ensifer were 
readily apparent. 

Square traps with 0.5-inch mesh 
wire screen were more effective than 
the other types tested. The catches of 
square traps with l-inch mesh wire 
screen were less, apparently owing to 
escapement. Catches from the flat 
traps and round traps were consistent- 
ly lower than for the square traps. 


Figure 8.—A 123-pound (56-kg) catch of Hetero- 

carpus ensifer produced by four traps. 
The performance of burlap-covered 
and uncovered square traps with 0.5- 
inch mesh were directly compared on 
eight occasions when strings of alter- 
nating trap types were set. The covered 
traps always outfished the uncovered 
traps by factors of 2.5 to 10. 

Because most catches of H. ensifer 
were made at night in deep water, it 
would seem that they are not differ- 
entially entering the covered traps to 
seek shelter. We agree with Butler 
(1963) that possibly the covered traps 
are rendered more effective in that the 
bait scent is concentrated at the trap 
entrances, rather than diffused through 
the sides in addition to the entrances 
in the case of uncovered traps. 

Five general types of bait were 
tested: finely ground fish, squid, 
shrimp (H. ensifer), and coarsely shop- 
ped fish and shrimp. Fish and shrimp 
were superior to squid and the coarse- 
ly chopped fish and shrimp outfished 
the finely ground containers of these 
species. This finely ground bait prob- 
ably dispersed too rapidly. Bloody 
and oily fishes such as skipjack tuna 
(Katsuwonus pelamis), boarfish (An- 
spp.) and Aulopus were 
found to be superior to lizardfishes 
(Synodontidae), flatfishes (Bothidae), 
and smelt (Osmeridae). 

Catch rates of H. ensifer obtained 
during fall 1972 were highly variable 
due to the variety of traps, containers, 
and baits tested and the depths sam- 
pled. At this time the best catches 
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ranged between I5 and 63 pounds 
(6.8 and 28.6 kg) per trap on over- 
night sets. One of the better catches 
made at this time was off the north 
shore of Oahu in 240 fathoms (440 m) 
where 122.7 pounds (55.8 kg) of H. 
ensifer were taken with four square 
traps baited with fish (Fig. 8). Two 
covered traps accounted for 108.6 
pounds (49.3 kg), while two uncov- 
ered traps captured 14.4 pounds (6.5 
kg). 

The best single catch of H. ensifer 
was 63 pounds (28.6 kg) from a fish- 
baited, covered square trap during a 
24-h set in 225 fathoms (410 m) north 
of Maui. Another covered square trap 
on this string, baited with shrimp. 
produced 24 pounds (10.9 kg), while 
the remaining two covered square 
traps also baited with fish and shrimp 
produced only 1.5 and 1.0 pounds 
(0.7 and 0.5 kg), respectively. This 
great disparity in the catches indicates 
to us that the latter two traps (which 
were positioned in the middle of the 
string) landed on end or were not 
fishing for some other reason. 

During spring 1973, two overnight 
sets of six covered square traps on a 
string were made in 225 fathoms 
(410 m) off the north coast of Oahu 
to provide shrimp for test marketing. 
One string produced a total of 134 
pounds (60.5 kg) of H. ensifer, with 
three traps baited with skipjack tuna 
accounting for 102.25 pounds (46.5 
kg), and three traps baited with white- 
bait smelt (Allosmerus elongatus) tak- 
ing 31.75 pounds (14.0 kg). The sec- 
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ond string produced a total of 118.5 
pounds (53.9 kg), the three skipjack 
tuna baited traps producing 80.5 
pounds (36.6 kg), while the three 
whitebait smelt traps captured 38 
pounds (17.3 kg). The tent trap was 
also tested on this string (baited with 
skipjack tuna) and produced an addi- 
tional 12.5 pounds (5.7 kg). This was 
the single test of this trap type, and 
inasmuch as a square trap is about 
2.1 times the volume of the tent trap, 
we feel that this design might even- 
tually prove to be practical. 

During August 1973, six sets of 
covered square traps baited with tuna 
were made in the 200-250 fathom 
(365-460 m) depth range in the Lee- 
ward Islands. The results indicated 
that the peak abundance of H. ensifer 
may occur deeper there than in the 
main group of the Hawaiian Islands. 
Four traps produced totals of 46.5-50 
pounds (21.1-22.7 kg) at each of three 
sets between 225 and 250 fathoms 
(410 and 460 m) near Necker Island. 
A 6-h daytime set here in 200 fathoms 
(365 m) with two traps produced only 
10 individual shrimp. Only 2-3 pounds 
(0.9-1.4 kg) of H. ensifer were taken in 


two overnight sets of four traps in 
205 and 215 fathoms (375 and 390 m) 
near Laysan Island. 


Our covered square traps 
tested in a more uniform and extensive 
manner during May 1973 by HIMB 
personnel when 19 overnight sets (of 
21) were made in the 200-220 fathom 
(365-415 m) depth range off the south 
coast of Oahu between Waikiki Beach 
and Sand Island. Four traps were 
fished to a string and were baited 
with a mixture of two species of smelt 
(primarily Thaleichthys pacificus and, 
to a lesser extent, Hypomesus pretio- 
sus). Catches varied from 2 to 34.9 
pounds (0.9 to 15.9 kg) per trap. 
Total catch from 70 traps (complete 
data not available for six traps) was 
about 1,015 pounds (461 kg) for an 
average of 14.5 pounds (6.6 kg) per 
trap. These data also reflect our im- 
pression that considerable variation 
occurs between localities and depths 
and even between trap ar- 
rangements on the same string. This 
is probably due to local variation 
in the abundance of H. ensifer and 
variation in placement of the bait 
container and in the trap tunnel en- 
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Figure 9.—Length-weight curve for 156 non- 
ovigerous Heterocarpus ensifer. 

trances occurring during the original 

construction or after modification due 

to damage. 

These catches of H. ensifer with 
covered traps generally exceeded those 
experienced by Clarke (1972) with 
uncovered traps Outside Kaneohe Bay 
on the northeast coast of Oahu during 
November 1970. Catches there for 
nine quantitative sets in the 150- to 
250-fathom depth range varied from 
0.6 to 11.9 pounds (0.3 to 5.4 kg) 
per trap and averaged 4.5 pounds 
(2.0 kg). At that time the best catch 
obtained was a respectable 96 pounds 
(43.6 kg) from eight traps fished in 
200 fathoms (365 m). 

We have taken H. ensifer in depths 
ranging from 76 to 360 fathoms (137 
to 660 m). Clarke (1972) took the 
species between 80 and 400 fathoms 
(146 and 730 m) but concluded that 
it is most abundant between 150 and 
250 fathoms (275 and 455 m). Our 
results indicate a peak abundance be- 
tween 200 and 240 fathoms (365 and 
440 m), but we have few stations in 
depths between 150 and 200 fathoms 
(275 and 365 m). Quite probably the 
depths of peak abundance for H. ensi- 
fer vary locally according to varia- 
tions in the temperature structure. 
In the main group of the Hawaiian 
Islands, bottom temperatures are about 
14°C at 150 fathoms (275 m), 9.5°C 
at 200 fathoms (365 m), and 8°C at 
250 fathoms (455 m).8 


3 Unpublished data, Southwest Fisheries 
Center, National Marine Fisheries Service, 
Honolulu, HI 96812. 
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Figure 10.—Length-weight curve for 98 ovigerous 
Heterocarpus ensifer. 

Clarke (1972) also demonstrated 
that the 150- to 250-fathom depth 
range was the zone where the largest 
size-class of shrimp occurred. The 
catches in greater and lesser depths 
were comprised of a significantly 
greater portion of smaller individuals. 
We did not collect extensive length- 
frequency information, but estima- 
tions of the size composition of the 
catches also indicate that smaller 
shrimp are found above and below the 
depths of peak abundance. 

Clarke (1972) pointed out that H. 
ensifer seems to exhibit protandrous 
hermaphroditism (sex change from 
male to female with growth), but that 
the situation seems to be more com- 
plex than for some of the commercial 
pandalid shrimps in that a large por- 





tion of the males reach near-maximum 
size without transforming and _ that 
many small individuals (below egg- 
bearing are females. A large 
proportion of the larger females taken 
are Ovigerous (gravid, or “berried’’) 
throughout the year. Clarke (1972) 
presented data that indicated that this 
condition varied with depth and that 
the proportions may vary seasonally. 

The largest size-group of H. ensifer 
taken in our traps usually weighed 
about 35 to 45 individuals per pound 
(75 to 100/kg) with the heads on, 
although the largest individuals taken 
run 28-30 per pound (62-66/kg). We 
obtained total length (tip of rostrum 
to tip of telson) and weight data for 
156 nonovigerous H. ensifer (Fig. 9) 
and 98 ovigerous females (Fig. 10). 
Data were obtained from specimens 
frozen than a month, thawed, 
and damp-dried. The fitted exponen- 
tial length-weight curve for the non- 
ovigerous individuals is: logis W = 
0.0162 L — 0.8789, where W = total 
weight in grams, and L = total length 
in millimeters; r? = 0.972. The equa- 
tion for the ovigerous individuals is: 
logio W = 0.0105 L — 0.1947, where 
0.589, W = total weight in 
grams, and L = total length in milli- 
meters. 

We also determined the percentage 
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Figure 11.—Heterocarpus ensifer. Weight of tail 
with shell as percent of total weight: A. Oviger- 
ous females; B. Nonovigerous individuals. Weight 
of tail without shell as percent of total weight: 
C. Ovigerous females; D. Nonovigerous individ- 
uals. 





of the total weight contributed by the 
tails of ovigerous and nonovigerous 
individuals, both with and without 
shell and eggs (Fig. 11). The majority 
of ovigerous individuals have total 
tail weights making up about 45-55 
percent of the total weight, whereas 
the tail weights of most of the non- 
Ovigerous individuals were about 40- 
50 percent of the total weight (Fig. 
11A and B). These data indicate that 
the egg mass is about 5-10 percent of 
the total body weight. With the shell 
and eggs removed, the tail muscle of 
both ovigerous and nonovigerous in- 
dividuals make up about 25-35 percent 
of the total weight (Fig. 11C and D). 


Trapping for 
Heterocarpus laevigatus 


H. laegivatus (Fig. 1) is a large 
species of Heterocarpus inhabiting a 
deeper depth range than H. ensifer. 
Clarke (1972) collected this species 
between 200 and 400 fathoms (365 
and 730 m), while we have obtained 
it in depths ranging from 235 to 450 
fathoms (430 to 825 m). We have 
rather limited coverage in the deeper 
portion of this depth range, but several 
catches indicate that this species can 
be taken in sufficient quantities to 
support a commercial fishery. Our 
initial catches with uncovered traps 
were not encouraging, and were simi- 
lar to those experienced by Clarke 
(1972) where yields were usually on 
the order of 1.5 pounds or less per 
trap. 

Some of the better catches of H. 
laevigatus we obtained with covered 
traps are as follows. South coast of 
Oahu: 18 pounds (8.2 kg), three traps, 
246 fathoms (450 m); 10.6 pounds 
(4.8 kg), two traps, 255 fathoms (465 
m). North coast of Oahu: 11.1 pounds 
(5.0 kg), two traps during a 4-h day- 
time set, 285 fathoms (520 m). Kawai- 
hae, Hawaii: 7 pounds (3.2 kg), two 
traps, 238 fathoms (435 m). Leeward 
Islands: 15 pounds (6.8 kg), four traps, 
320 fathoms (585 m), Pioneer Bank; 
34.8 pounds (15.7 kg), four traps, 
360 fathoms (660 m), French Frigate 
Shoal; 7 pounds (3.2 kg), four traps, 
440 fathoms (805 m), Pioneer Bank. 
Although the data are rather frag- 
mentary, it would appear that this 
species is most abundant in depths 
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of about 240 to 375 fathoms (440 to 
684 m). 

The proportion of large and small 
individuals of H. laevigatus taken in 
the traps also seems to vary between 
catches, but the pattern is not yet 
clear. Large individuals of this species 
attain lengths of 200-220 mm total 
length, but most of the individuals 
comprising the largest size-group 
range from 150 to 175 mm total 
length and average 8-11 individuals 
per pound (heads on). 


FURTHER CONSIDERATIONS 


One problem encountered with H. 
ensifer is cannibalism of a certain 
percentage of the trapped individuals. 
We have no precise data on this phe- 
nomenon, but rough estimates indicate 
that as little as 1 percent to as much 
as 15 percent of all the individuals 
in a trap may be affected. Subjective- 
ly, it seemed that the highest rates 
of cannibalism occurred in sets of 
long duration or in traps in which the 
bait supply was exhausted. Larger 
individuals are most often affected, 
and, if ovigerous, the eggs and swim- 
merets are removed first. Then the 
viscera, and, finally, the tail muscula- 
ture are attacked. This results in the 
problem of sorting the husks and 
partially devoured individuals which 
contaminate the catch. Culling of 
cannibalized and small shrimp was 
most easily effected in a bath of 
seawater. 

We point out that the traps used in 
these preliminary trials evolved during 
usage, and certainly do not represent 
what may become the optimum design 
and construction. Probably any con- 
tainer utilizing the principle of the 
covered trap with a long tapered tun- 
nel would be suitable. The mesh size 
of the tunnels should be increased to 
about 0.75 inch (19 mm) to permit 
escapement of small shrimp. Possibly 
a trap with an entrance on one end 
and a flat screen on the other end 
would permit escapement of small 
individuals during hauling of the trap, 
thus reducing the amount of sorting 
on the fishermen’s part and prevent- 
ing the premature harvest of young 
shrimp. 

The tail meat of the two species 
of Heterocarpus tends to break down 





rapidly when the shrimp are improper- 
ly chilled aboard the vessel. The 
shrimp must be immediately placed 
in crushed ice or chilled seawater. 
This will provide an acceptable prod- 
uct for up to about 3 days after 
capture. We found that cooking the 
shrimp right after capture resulted in 
chilled shelf life of 3 to 4 days. One 
test of immediate freezing of raw 
shrimp in a brine solution at about 
—20°C resulted in an acceptable 
product. After freezing, the shrimp 
were placed in a conventional freezer 
and tested at intervals over a 2-week 
period. Very little salt was taken up 
by the shrimp and the product did 
not seem to deteriorate during the 
brief test period. 

Care must be taken not to overcook 
these species. Boiling times of 2-4 
min are adequate for the frozen H. 
ensifer. The tail meat can be shelled 
easily for other methods of prepara- 
tion by briefly thawing in running 
water or after a 30-sec blanch. 

The only present commercial fish- 
ery for a species of Heterocarpus 
(H. reedi Bahamonde) exists primarily 
off Chile, and to a lesser extent, Peru. 


In this highly productive region of 
upwelling, a trawl fishery produces 


about 10,000 metric tons annually 
(Hancock and Henriquez, 1968). It 
has been estimated that the total avail- 
able grounds are about 1,600 km? in 
extent and that production could reach 
about 20,000 metric tons annually 
(Gulland, 1971). This 
annual production of 
metric tons/km?2. 

In Hawaii, it appears that the abun- 
dance of H. ensifer is greatly under- 
estimated by sampling with 41-foot 
shrimp trawls. Our maximum catch 
rate for this species was 240 kg/km? 
although most catches were less than 
10 percent of this. It is perhaps best 
at present to not speculate on the 
area effectively fished by a single 
shrimp trap, but rather point out again 
that traps are a much more efficient 
means of harvesting H. ensifer in 
Hawaii. We feel that an annual yield 
of | or 2 metric tons/km? for Ha- 
waiian waters does not seem like an 
unreasonable estimate. The total area 
of the optimum depth range for H. 
ensifer in the main group of the 
Hawaiian Islands has not been pre- 


indicates an 
about 12.5 


cisely determined, but probably ex- 
ceeds 1,000 km?. 

It would seem that H. ensifer, an 
almost entirely cosmopolitan species 
occurring from Hawaii to the western 
central Atlantic, is about as abundant 
in other parts of its range as in Hawaii. 
In the western Atlantic, exploratory 
trawl catches by the NMFS were of 
the same magnitude as were those in 
Hawaiian waters.4 Limited trapping 
near Guam in the western Pacific® 
have produced catches similar to those 
reported here. 

Using data presented by Moiseev 
(1969), it was calculated that the 
200- to 1,000-m depth zone of the 
world continental and insular slopes 
in regions where species of Hetero- 
carpus may occur has a total area of 
about 5 million km?. We assume that 
the area of the 200-600 m depth range 
is about half this: 2.5 million km?. 
Assuming that 10 percent of this area 
is fishable and supports concentrations 
of shrimp, we have a potential fishing 
area of approximately 250,000 km?. If 
yields on the order of 1-10 metric 
tons/km? are realistic, then it seems 
probable that H. ensifer and other 
members of this genus represent an 
unexploited resource of considerable 
magnitude. 
4Data from Pascagoula Fishery Products 
toeepeeey Laboratory, Pascagoula, MS 


5L. G. Eldridge, University of 
Agana, Guam 96910. Pers. comm. 


Guam, 


ACKNOWLEDGMENTS 


We thank William Van Heukelem 
for providing catch data obtained with 
the FV Valiant Maid and Bernard 
Ito for the photographs of the traps. 
Thomas A. Clarke and Lael L. Ron- 
holt made pertinent comments on the 
manuscript. Richard B. Roe provided 
exploratory trawling data for the west- 
ern central Atlantic. The illustrations 
are by Tamotsu Nakata. 


LITERATURE CITED 


Butler, T. H. 1963. An improved prawn 
trap. Fish. Res. Board Can., Biol. Stn., 
Nanaimo, Circ. 67, 7 p. 

Clarke, T. A. 1972. Exploration for deep 
benthic fish and crustacean resources in 
Hawaii. Univ. Hawaii, Hawaii Inst. Mar. 
Biol. Tech. Rep. 29: 1-18. 

Gulland, J. A. (editor). 1971. The fish re- 
sources of the ocean. Fish. News (Books), 
Ltd., Surrey, 255 p. 

Hancock, D. A., and G. Henriquez. 1968. 
Stock assessment in the shrimp (Hetero- 
carpus reedi) fishery of Chile. In M. N. 
Mistakidis (editor), Proceedings of the 
World Scientific Conference on the Biol- 
ogy and Culture of Shrimps and Prawns 
held in Mexico City, Mexico, 12-21 June 
1967. FAO Fish. Rep. 57, 2:443-465. 

Kessler, D. W. 1969. Test-tank studies of 
shrimp-pot efficiency. Fish. Ind. Res. 
5:151-160. 

Moiseev, P. A. 1969. Biologicheskie resursy 
Mirovogo okeana (The living resources of 
the world ocean). Izdatel’stvo ‘“Pishche- 
vaya Promyshlennost’’ Moskva. (Trans- 
lated by Israel Program Sci. Transl., 1971, 
334 p.; available U.S. Dep. Commer., Natl. 
Tech. Inf. Serv., Springfield, VA, as TT 
71-50026). 

Yoshida, H. O. 1972. Exploratory bottom 
trawling in Hawaiian waters. Indo-Pac. 

Fish. Counc., Proc., 13 Sess., Sect. 3:255- 


- 


MFR Paper 1095. From Marine Fisheries Review, Vo/. 36, No. 10, 
October 1974. Copies of this paper, in limited numbers, are avail- 


able from D83, Technical 


Information Division, 


Environmental 


Science Information Center, NOAA, Washington, DC 20235. 





MFR PAPER 1096 


Consumer education 
by industry is needed 
to increase demand for 
fresh finfish. 


Attitudinal and Demographic Characteristics 
for Regular and Irregular Users 
of Fresh Finfish 


PETER M. SANCHEZ and LEONARD J. KONOPA 


INTRODUCTION 


This article presents the results of a 
survey concerning consumer attitudes 
toward fresh finfish. The survey was 
conducted in conjunction with a Sea 
Grant project at Kent State University 
to study the consumption and distri- 
bution of finfish and shellfish in the 
Midwest.! 


SURVEY METHODOLOGY 


Data were collected from March to 
June 1972 by means of a mail ques- 
tionnaire sent to over 4,500 randomly 
selected households in Cuyahoga and 
Summit Counties, Ohio. The principal 
cities within Cuyahoga and Summit 
Counties are Cleveland and Akron, 
respectively. By utilizing telephone 
followup and additional mailings to 
stimulate returns among those who did 
not respond to the initial mailing, 
more than 1,700 useable replies (40.1 
percent) were received. A comparison 
of the respondents’ household size, 
income, and race with census data 
clearly shows that all socioeconomic 
segments are represented in the sample 
in approximately the same proportion 
as in the population of the two 
counties. 

The questionnaire was divided into 
three parts. The first part contained 
24 attitudinal characteristics (see 
Table 1) to determine respondents’ 
attitudes toward fresh, frozen unpre- 


1 The complete study “Characteristics of 
Regular versus Irregular Consumers of Fin, 
Shell, and Canned Fish” is a result of re- 
search sponsored by NOAA Office of Sea 
Grant, Department of Commerce, Grant 
No. 2-35364. Copies are available from the 
authors. 


pared, and frozen prepared finfish and 
shellfish as well as canned fish. The 
second part of the questionnaire dealt 
with the demographic characteristics 
of the respondents (see Table 2). In 
the third part of the questionnaire, 
respondents were asked how often 
they consumed each type of fish at 
home as well as related questions 
about purchasing behavior. Even 
though the survey dealt with several 
types of finfish, shellfish, and canned 
fish, the findings for fresh finfish only 
are discussed in this article. 

For purposes of this study, fresh 
finfish was defined as including all 
types of finfish such as haddock, cod, 
flounder, or ocean perch that are 
purchased in unfrozen form either 
whole, cleaned, or filleted. Regular 
users of fresh finfish were defined as 
respondents using fresh finfish at home 
once a month or more often. Irregular 
users, conversely, were defined as 
respondents using fresh finfish at home 
less than once a month. In the total 
sample of 1,730 respondents, there 
were 652 regular users and 1,078 
irregular users of fresh finfish. 


Attitudinal Characteristics 


Attitudinal characteristics were 
ascertained by means of the semantic 
differential technique which combines 
word association with scalar values to 
measure concepts.2, When completing 
that portion of the questionnaire util- 
izing the semantic differential tech- 
nique, respondents were asked to judge 
concepts against a series of bipolar 
adjective scales which described the 


2 C. E. Osgood, G. J. Suci, and P. H. Tan- 
nenbaum, “The Measurement of Meaning, 
University of Illinois Press, 1957, p. 24. 
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Table 1.—Univariate comparisons of group 
attitudinal mean values for regular and irregular 
users of fresh finfish. 





Group mean value 
Regular Irregular 
Attitudinal users users 


variables M M ratio 





Taste 1.48 2.38 228.33 
Taste 

cf. meats 2.96 
Nutrition J 
Nutrition 

cf. meats 
Cost 
Cost 

cf. meats 
Aroma 
Aroma 

cf. meats 
Perishability 
Perishability 

cf. meats 
Preparation 
Preparation 

cf. meats 
Cooking 
Cooking 

cf. meats 
Appearance 
Appearance 

cf. meats 
Quality 
Quality 

cf. meats 
Availability 
Dinner treat 
Guest meal 
Diet meal 
Safety 
Safety 

cf. meats 


165.21 
91.91 


100.22 
13.83 


21.88 
194.87 


107.75 
0.16* 


1.62° 
161.11 


159.37 
171.29 


103.42 
226.24 


195.74 
149.88 


94.52 
35.16 
80.43 
187.53 
44.38 
122.05 


3.44 113.07 





*Indicates variables nonsignificant at the 0.05 


level. 
Source: Survey Data. 


concepts on a seven-point scale. For 
example: 


FRESH FINFISH 
Good 


Progressing from left to right on 
the scale, the positions were described 
to the respondents as representing “ex- 
tremely good,” “quite good,” “slightly 
good,” “neither one,” “slightly bad,” 
“quite bad,” and “extremely bad.” Re- 
spondents were urged to mark the 
scales as quickly as possible and not to 
try to analyze or select a “correct” 
answer. 

To obtain profiles for the regular 
versus irregular user groups, the re- 
spective weights assigned to each 
position on the scale were added and 
converted into mean (average) values 
for each group. Comparisons were 





Table 2.—Univariate comparisons of group demographic mean values for 
regular and irregular users of fresh finfish. 





Demographic variables 


Group mean value 
Regular Irregular 
users users 


M M ratio 





Age of Housewife! 

Age of head of household! 
Number of children at home? 
Age category of children’ 
Size of household4 
Education of head of household® 
Income® 

Protestant or not? 

Catholic or not? 

Jewish or not? 

White or not? 

Black or not? 


3.66 
3.93 
2.20 
2.49 
2.38 
3.28 
4.63 
0.54 
0.36 
0.07 
0.81 

0.18 


3.19 
3.49 
2.29 
2.31 
2.47 
3.50 
4.89 
0.57 
0.38 
0.03 
0.93 
0.05 


41.68 
42.12 
1.00° 
10.63 
4.72 
14.46 
7.02 
1.36° 
0.43* 
15.62 
67.76 
70.64 





‘Adults’ age categories 
(1) under 26 

(2) 26 to 35 

(3) 36 to 45 

(4) 46 to 55 

(5) Over 65 


5Education 
categories 


i4Household size 
categories 

(1) 1 person 

(2) 2 to 3 persons 
(3) 4 to 5 persons 
(4) 6 to 7 persons 
(5) 8 to 9 persons 
(6) 10 persons 


7Dummy variable code: 1 or 0 
*Variables nonsignificant at 0.05 level 
Source: Survey data 


then made on a univariate basis be- 
tween the respective group 
(M) (averages) of the regular and irreg- 
ular users for each variable to deter- 
mine if they were statistically different 
at a designated level of significance 
(0.05 in these runs). The results are 
summarized in Table |. 


means 


When viewing the data in Table 1, 
it is necessary for the reader to con- 
sider both the group mean (M) values 
and the F-ratios. A significant F-ratio 
(no asterisk) for a given variable indi- 
cates -that a statistically significant 
difference in attitudes exists between 
the two groups for that particular 
variable. A  variable’s mean value 
(M), on the other hand, indicates the 
direction in which the two groups 
scored the variable as well as the de- 
gree of the score. For example, in 
Table | taste has a mean score (M) of 
1.48 for the regular users of fresh 
finfish and 2.38 for the irregular users. 
The F-ratio is 228.33, which denotes 
a significant difference in attitude to- 
ward taste between the regular and 
irregular users of fresh finfish. Accord- 
ing to the mean scores of 1.48 and 
2.38, however, both groups rate the 
taste of fresh finfish favorably (direc- 
tion of the scores on the semantic 
scale). The significant difference in- 


2Actual number 


(1) Elementary 

(2) Some high school 
(3) High school 

(4) Some college 

(5) College 


3Childrens’ age categories 
(1) Preschool (age 1-5) 

(2) Elementary (age 6-12) 
(3) Teen (age 13-19) 


6income categories 
(1) Under $4,000 
(2) $4,000-5,999 

(3) $6,000-7,999 

(4) $8,000-9,999 

(5) $10,000-11,999 
(6) $12,000-13,999 
(7) Over $14,000 


dicated by the F-ratio occurs because 
of the difference (degree of the scores) 
in mean values of the two groups. 

Returning to the F-ratio in Table 1, 
it can be seen that the univariate 
comparisons of group attitudinal 
means for regular and irregular users 
of fresh finfish results in significant 
F-ratios for 22 of the 24 attitudinal 
variables. Both groups rate fresh fin- 
fish quite unfavorably on the two 
variables of perishability as a product 
and perishability of fresh finfish com- 
pared to meat. 

The attitudinal mean values from 
Table | are shown in scaled seman- 
tic differential form in Figure 1. 
Since the most favorable point on 
each scale was assigned a value of one 
and the favorable point was 
assigned a value of seven, the group 
mean values are interpreted as follows: 


least 


GROUP MEAN 
VALUE INTERPRETATION 
1.00-1.99 
2.00-2.99 
3.00-3.99 
3.50) 
4.00 ) 
4.50) 
4.01-4.99 
5.00-5.99 
6.00-7.00 


Extremely favorable 

Quite favorable 

Slightly favorable 
Indifferent 

Absolute indifference 
Range 

Slightly unfavorable 

Quite unfavorable 

Extremely unfavorable 


Overall, it is evident from Figure | 
that: 
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1. Regular users rate fresh finfish 
more favorably on all attitudinal 
variables than irregular users. 

2. Regular users rate fresh finfish 
slightly to extremely favorable on 
19 of the 24 variables, whereas 
irregular users rate fresh finfish 
slightly to quite favorable on 10 
variables. 

3. The attitudinal mean values of 
irregular users are in the neutral 
range (3.5 to 4.5) for 50 percent of 
the variables. Regular users, how- 
ever, put only 30 percent of the 
variables in the neutral range. 


A segment by segment analysis of 
the data in Figure | shows that the 
attitudinal variables with mean values 
in the 1.4 to 3.5 range for both groups, 
in descending order of favor, are: 


Cooking 

Safety 

Nutrition compared 
to meat 


Diet meal 
Taste 
Nutrition 


Attitudinal variables scored favor- 
ably (1.4-3.5 range) by regular users 
but indifferently (3.5-4.5 range) by 
irregular users include: 


Preparation Cooking compared to 
Appearance meat 
Guest meal Preparation compared 
Dinner treat to meat 
Quality Taste compared to 
meat 
Safety compared to 
meat 


The attitudinal variables with mean 
scores in the indifferent range (3.5- 
4.5) for both groups are as follows: 


Cost 
Cost compared to meat 
Quality compared to meat 


Lastly, the variables viewed indiffer- 
ently (3.5-4.5) by the regular users of 
fresh finfish, but rated unfavorably 
(4.5-5.5) by the irregular users, are: 


Aroma 
Availability 
Aroma compared to meat 
Appearance compared to meat 


Several inferences concerning the 
consumption of fresh finfish may be 
drawn from these data. First, the 
profile of the regular users is skewed 
to the left on the attitudinal scales, 
while the profile of the irregular users 
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Figure 1.—Attitudinal profiles of regular and irregular user groups of fresh finfish. 


tends to fall toward the middle. Regu- 
lar users, view fresh 
finfish more favorably than do irregu- 
lar users. Irregular users are 
enthusiastic or more likely to be in- 
different than the regular users. 

Second, both groups rate fresh fin- 
fish quite favorably (1.4-3.5 range) 
on six variables. They agree fresh 
finfish is an excellent diet meal and 
tastes good. They further agree that 
fresh finfish is nutritious, compares 
favorably with meat in nutrition, is 
easy to cook, and is safe to eat. 


consequently, 


less 


Third, one-half (12) of the variables 
have mean values either in the favor- 
able (2.5-3.5) range or indifferent 
(3.5-4.5) range among regular users 
compared with indifferent (3.5-4.5) 
range values for these 
variables among irregular users. These 
variables, then, may be rated some- 
what unfavorably at best, and in- 
differently or somewhat unfavorably 
at worst. The characteristics of fresh 
finfish rated this way are ease of 
preparation, general appearance, and 
quality. The fact that respondents rate 


mean same 
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fresh finfish somewhat favorably or 
indifferent in their attitude on 

characteristics is meaningful 
because neither group believes fresh 
finfish is expecially difficult to pre- 
pare, repugnant in appearance, or poor 
in quality. Similarly, regular users 
consider fresh finfish a good guest 
meal and a dinner treat whereas irreg- 
ular users are indifferent; the latter 
group, nonetheless, does not sum- 
marily reject fresh finfish as a guest 
meal and dinner treat. The same may 
be said for fresh finfish in comparison 
to meat. Fresh finfish is not rated 
substantially inferior to meat in ease 
of cooking. preparation, quality, taste, 
safety, or cost. As a matter of fact, 
although the fish industry is concerned 
about the cost of fresh finfish both the 
regular and irregular user groups are 
indifferent in their attitude regarding 
cost. 

Fourth, irregular rate the 
aroma and availability of fresh finfish 
unfavorably. In comparison to meat, 
irregular users also think fresh finfish 
is more offensive in odor and appear- 
ance than meat. Regular users, on the 
other hand, rate these characteristics 
somewhat favorably or indifferently. 
However, both groups agree quite 
strongly on the unfavorable charac- 
teristics of perishability of fresh fin- 
fish as a product and its perishability 
in comparison to meat. 


are 
these 


users 


Demographic Characteristics 


The groups’ means and univariate 
comparisons of the demographic varia- 
bles for regular and irregular users of 
finfish are given in Table 2. The codes 
utilized by the respondents when com- 
pleting the questionnaires are shown 
by the subscripts (1 to 6) at the bottom 
of Table 2. Because the coding of 
replies involving demographic data is 
done in a left to right fashion, larger 
mean figures indicate a higher demo- 
graphic value. For example, the higher 
the mean value for income, the larger 
the groups’ average income. Unlike 
the semantic differential, there are no 
indifferent or impartial values in the 
demographic data. 

Demographic variables regarding 
race and religion present a special 
problem because they are qualitative 
rather than quantitative in nature. 





Accordingly, they were treated dichot- 
omously. That is to say, respondents 
are placed in one category or another 
as. for example, either Protestant (1) 
or not Protestant (0). 

The data in Table 2 show that 9 
of the 12 demographic variables have 
significant F-ratios in the univariate 
analysis of group mean differences 
for regular and irregular users of 
fresh finfish. The demographic varia- 
bles not significantly different between 
the two groups are number of child- 
ren, Protestant or not, and Catholic 
or not. 

In general, it may be said that regu- 
lar users of fresh finfish are older; 
have fewer but older children; have 
smaller households; have less educa- 
tion: and have than 
irregular users. The regular user group 
also tends to include more Jews, fewer 
whites, more blacks than the 
irregular user group. 


lower incomes 


and 


CONCLUSIONS AND 
RECOMMENDATIONS 


For the part, the attitudes 
toward fresh finfish held by both regu- 
lar and irregular users are not un- 
The findings useful, 


most 


favorable. are 


nonetheless, in that they are suggestive 
of strategies potentially effective in 
stimulating demand for fresh finfish. 


For example. the unfavorable atti- 
tudes that do exist point out areas 
where the industry's efforts could be 
directed in an attempt to 
attitudes. A case in point is the un- 
favorable attitude concerning “perish- 
ability” of fresh finfish. It is the 
authors’ casual observation from the 
study that very few consumers know 
how to store fresh finfish or how long 
it will keep if properly stored. An 
industry strategy of consumer educa- 
tion along these lines could, therefore, 
possibly improve demand for fresh 
finfish. Similarly, irregular users’ atti- 
tudes toward “aroma” “appear- 
ance compared to meat” character- 
indicate another area where 
industry efforts in the form of im- 
proved packaging and improved mer- 
chandise displays could possibly stimu- 
late demand for fresh finfish. Finally, 
both regular and irregular users’ nega- 


influence 


and 


istics 


tive perception of the availability of 
fresh finfish suggest that a strategy of 


simply making fresh finfish more 
accessible (more stores and larger 
quantities) to consumers may likewise 
stimulate demand. 

Areas of attitudinal indifference also 
are worthy of consideration in for- 
mulating marketing strategies. For 
example. regular users consider fresh 
finfish a good guest meal and dinner 
treat whereas irregular users are in- 
different on these aspects. A poten- 
tially effective strategy could em- 
phasize that fresh finfish makes an 
elegant, relatively inexpensive, and 
generally liked meal to serve both 
family and guests. 

Findings regarding demographic 
variables for fresh finfish indicate that 


regular users of fresh finfish are likely 
to be in the older segments of the 
population. Furthermore, regular users 
are more likely to have smaller house- 
holds, older children, less education, 
and less income than irregular users. 
Finally, blacks are much more likely 
than whites to be regular users of 
fresh finfish. These findings suggest 
that the largest market for fresh fin- 
fish is yet untapped if the younger, 
white, larger families with higher in- 
come, who are predominantly the irreg- 
ular users of fresh finfish, are viewed 
as potential consumers whose con- 
version to regular users can be attained 
through an effective, well coordinated 
marketing program. 
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MFR PAPER 1097 


Plastic Turf Substitute for Gravel in Salmon Incubators 


JACK E. BAILEY and SIDNEY G. TAYLOR 

Pink salmon eggs are hatched on the top layer of 
AstroTurf in a 10 cm by 20 cm by 30 cm deep in- 
cubator with an upwelling flow of water. The 
alevins move down to the underlying layers of 
turf where they plete their develop t to 
the emergent fry stage. The insert is a magni- 
fied view of the eggs (actual diameter about 6 
cm) on the top layer of turf. 





Gravel is the natural substrate for 
incubating salmon eggs and alevins. 
Although eggs can be incubated suc- 
cessfully in trays or other types of con- 
tainers with smooth substrates, alevins 
tend to be more active on smooth sub- 
strate than on gravel. This increased 
activity leads to premature swimming 
and contributes to poor conversion of 
yolk to body tissue, resulting in under- 
sized and frequently abnormal fry. 
New types of hatchery systems, called 
gravel incubators, can avoid these 
problems. Gravel incubators do work, 
but because of the high cost of labor, 
materials, and transportation in Alaska, 
a system is needed that requires a 
minimum of lightweight material and 
can be transported to remote areas by 
air. 

Scientists of the National Marine 
Fisheries Service (NMFS) have raised 
pink salmon, Oncorhynchus gorbuscha, 
to the fry stage in an incubator that is 
efficient in space and light in weight 
because the substrate is plastic turf 
(Astro Turf!). The incubator is located 
in an experimental hatchery near the 
Auke Bay Fisheries Laboratory, where 
NMFS and the Alaska Department of 
Fish and Game began cooperative 
tests with gravel incubators in 1971. 
The Astro Turf was modified for use 
in the incubator by removing the cloth 
backing and about one-half of the 
grasslike tufts, thus widening the 
spaces between tufts. Eight layers of 





‘Astro Turf Landscape Surface, Type CH-4, 
Monsanto Co., St. Louis, MO 63166. Refer- 
ence to trade name does not imply endorse- 
ment by the National Marine Fisheries 
Service, NOAA. 





The seeding of deep gravel boxes for salmon 
fry production requires a significant amount of 
heavy labor. 


After the fry leave gravel incuba- 
tors, the gravel must be removed, 
washed, and hauled to a storage 
bin. 














(Above) Pink salmon eggs were incubated to the emergent fry stage in this transparent box with eight layers of AstroTurf. 


(Below) In this closeup view, the pink salmon alevins are evenly distributed among layers of AstroTurf. 





Both authors are members of 
the staff of the Northwest 
Fisheries Center Auke Bay 
Laboratory, National Marine 
Fisheries Service, NOAA, P.O. 
Box 155, Auke Bay, AK 998217. 


the turf were placed on the bottom of 
a transparent plexiglass box 10 x 20 
x 30 cm deep. The box was covered 
to exclude light except for brief 
periods when it had to be inspected. 

In November 1973, 1,424 eyed pink 
salmon eggs were placed on the sur- 
face of the top layer of turf. An up- 
welling flow of 761 ml/min was sup- 
plied. The eggs hatched normally, and 
within 3 days the alevins fell or swam 
down through the spaces in the turf 
until they reached the bottom layer. 
During the next 2 or 3 weeks, the 
alevins distributed themselves until 
they were evenly dispersed in all but 
the top one or two layers of turf. They 
continued to occupy the lower six or 


seven layers until they emerged as fry. 
The peak of emergence occurred in 
April concurrently with the peak of 
emergence of fry from gravel incuba- 
tors. Survival from eyed eggs to fry in 
the incubator with the turf substrate 
was 98 percent. 

The high porosity of AstroTurf and 
the low density of the plastic relative 
to gravel are responsible for its superi- 
ority as substrate in our incubators. 
For example, to raise | million eggs 
would require about 120 square feet 
of floor space with incubators filled 
with gravel versus only 40 square feet 
with incubators filled with turf. These 
incubators would require about 13 
cubic yards (about 36,000 pounds) 
of gravel but only 3.2 cubic yards 
(about 530 pounds) of AstroTurf. This 
large quantity of gravel must be graded 
by size, washed, and shoveled by hand 
into and out of the incubators. More- 
over, turf is easier to clean and store 
in the off-season. 


MFR Paper 1097. From Marine Fisheries Review, Vo/. 36, No. 10, 
October 1974. Copies of this paper, in limited numbers, are available 
from D83, Technical Information Division, Environmental Science 
Information Center, NOAA, Washington, DC 20235. 


NOAA/NMFS Developments 


NMES Inspection Aid Offered Fish Plants 


A new inspection service for fish 
processing plants is now being offered 
by the National Oceanic and Atmo- 
spherie Administration. The process- 
ing plant itself is the target of inspec- 
tion rather than the food items pro- 
duced. 

The service, rendered by NOAA's 
National Marine Fisheries Service, is 
expected to benefit both manufacturers 
and consumers of seafoods. It was 
established partly in response to many 
requests for such a_ service from 
owners and operators of processing 
facilities. Heretofore, plant inspection 
was available only as a part of the 
more comprehensive (and more ex- 
pensive) product inspection service 
offered by the Commerce Department 
agency. 

Under the new system, officially put 
into operation early last summer by 
notice in the Federal Register, NMFS 


will help fish processing plants estab- 
lish and maintain satisfactory levels of 
plant sanitation and hygienic practices 
that will facilitate the production of 
clean, safe, and wholesome seafoods. 
The inexpensive service is being made 
available on a voluntary, fee-for-service 
basis, and entails inspection of plants 
only, unless the processor desires 
inspection and certification of fishery 
products as well. 

The mode of operation for the 
“Sanitarily Inspected Fish Establish- 
ment Service” involves, first, a request 
by a seafood company for the expert 
assistance of a member of the NMFS 
Fishery Products Inspection and 
Safety Program to analyze the sanitary 
conditions in its plant. After the 
NMEFS inspector, working with plant 
personnel, has conducted a series of 
sanitation surveys designed to pinpoint 
the strengths and weaknesses of the 
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facility and processing system under 
scrutiny, he presents a proposal for 
the necessary improvements in hygienic 
conditions and practices, if needed. 

Once the weaknesses have been 
eliminated a brief visit will be made to 
the plant by an NMFS inspector once 
or twice a week to maintain the status 
quo. It is expected that most plants, 
once approved, will continue the in- 
spection service, primarily to assure 
the maintenance of high standards of 
operation. 

When all minimum sanitary require- 
ments have been met, the NMFS 
awards a plaque to the company, 
attesting to the fact that its plant 
facilities and operating practices are 
capable of producing clean and safe 
fishery products. The name of the 
processor is then included on a list of 
commercial seafood producers that 
are inspected and approved by the 
Federal Government. The list is pub- 
lished once every three months, with 
updating and amendments each month, 
in the NMFS “Guide to Federally 
Inspected and Approved Fish Estab- 
lishments and Products.” Such listings 
are widely distributed and recipients 
include many potential buyers such as 
schools, cafeterias, restaurants, and 
food chains. 

If a fish processing plant becomes 
unable to meet the sanitary inspection 
requirements and is unwilling to cor- 
rect deficiencies, it will lose Govern- 
ment approval, and it must return the 
NMEFS certificate of approval and 
lose its place on the approved list 
appearing in the Federal Guide. 
Similarly, if an approved plant dis- 
continues the voluntary inspection 
service, it loses its official status. 

Inquiries concerning the new volun- 
tary inspection service may be ad- 
dressed to the Director, National 
Marine Fisheries Service, NOAA, 
Washington, DC 20235. 


NOAA Picks Kolf 
As CZ Coordinator 


Richard C. Kolf has been named 
Coastal Zone Coordinator in the Na- 
tional Oceanic and Atmospheric Ad- 
ministration’s Office of Sea Grant. 

In this new position, Kolf acts as 





liaison between the Commerce De- 
partment agency's Office of Sea Grant 
and Office of Coastal Zone Manage- 
ment to assure that work being con- 
ducted under the National Sea Grant 
Program is coordinated with federal, 
state, and local needs set forth in the 
Coastal Zone Management Act of 
1972. Kolf, formerly with the National 
Science Foundation, is also Sea Grant 
Associate Program Director for Pro- 
ject Support Programs. 

The Office of Sea Grant administers 
federal grants for marine-related pro- 
jects in research, education, and 
advisory services to universities, labo- 
ratories, and other institutions. The 
purpose of the National Sea Grant 
program is to encourage the develop- 
ment of America’s marine resources 
in the waters and coastal areas of the 
oceans, the Gulf of Mexico, and the 
Great Lakes. 

Before joining NOAA, Kolf was 
with the Division of Environmental 
Systems and Resources of the National 
Science Foundation, where he was 


Bruce Collette 1s New 
NMFS Scientific Editor 


Bruce B. Collette, Assistant Director 
of the National Marine Fisheries 
Service Laboratory in 

Washington.D.C. 

has been appoint- 

ed Scientific Edi- 

tor of the NMFS 

publication series 

including the 

Fishery Bulletin, 

Special Scientific 

| ' Report - Fisheries 

di (SSRF), Circular. 

Collette and Data Report. 

He replaces Reuben Lasker. who re- 

turns to full-time research at the 

Southwest Fisheries Center. NMFS 

in La Jolla, Calif., after having served 
4 years as Scientific Editor. 

Collette, an ichthyologist with the 
NMFS since 1960, is recognized as 
an expert on the systematics of epi- 
pelagic fishes, particularly the tunas, 
mackerels. needlefishes, and halfbacks, 
and has written about 70 scientific 
contributions on and _ other 
topics. 


Systematics 


y 
i 4 
. 


a 


these 


responsible for coastal zone matters 
involving the agency’s Environmental 
Systems Program. Prior to this. he was 
a Staff Associate in the NSF Office of 
Interdisciplinary Research, and Pro- 
gram Director for Undergraduate 
Instructional Programs. In addition 
to engineering experience in private 
industry, Kolf has taught at the Uni- 
versity of Wisconsin (where he re- 
ceived his B.S., M.S., and Ph.D. 
degrees), Marquette University, and 
Loyola University. During his tenure 
as Dean of Loyola’s College of En- 
gineering, Kolf achieved initial ac- 
creditation of all three Engineering 
Departments—Civil Engineering, Me- 
chanical Engineering. and Electrical 
Engineering—by the Engineers’ Coun- 
cil for Professional Development. 

A native of Oshkosh, Wis.. Kolf is a 
World War II veteran of the U:S. 
Navy. He is a member of Chi Epsilon 
(Civil Engineering). Sigma Xi (Re- 
search), the American Society of Civil 
Engineers. and the Marine Technology 
Society. 


Collette served from 1964 to 1968 
as Ichthyological Editor of Copeia, 
the journal of the American Society 
of Ichthyologists and Herpetologists, 
a scientific organization of which he 
is now secretary. 

Manuscripts to be considered for 
publication in any of the above NMFS 
series should be sent to: Dr. Bruce B. 
Collette, Scientific Editor, Systematics 
Laboratory, National Marine Fisheries 


Service. NOAA, National Museum of 


Natural 
20560. 


History. Washington, DC 


Finance Rules Told 
For Fishing Vessels 


The adoption of revised permanent 
regulations, of particular interest to 
the fishing industry and those who 
finance fishing vessels, has been an- 
nounced by the National Oceanic and 
Atmospheric Administration. Details 
were published by the Commerce De- 
partment agency in the Federal 
Register of 17 May 1974, concerning 
the administration—through the Na- 
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tional Marine Fisheries Service—of 
the Fishing Vessel Obligation Guaran- 
tee program. 

The program is authorized by Title 
XI of the Merchant Marine Act, 1936, 
as amended. It facilitates the private 
capital market's responsiveness to the 
investment capital needs of domestic 
commercial fishermen by guaranteeing 
obligations given to aid in financing or 
refinancing up to 75 percent of the 
cost of constructing. reconstructing, 
or reconditioning commercial fishing 
vessels of five net tons or over. 

The new regulations. which are 
generally regarded as less restrictive 
than earlier ones, incorporate a num- 
ber of the comments received by the 
Secretary of Commerce about interim 
regulations proposed 31 July 1973. 
for administering the guarantee pro- 
gram. 

Major revisions involve: reducing 
the guarantee fee from | percent to 
0.5 percent per annum of the guaran- 
teed obligation’s average outstanding 
principal amount, adding flexibility to 
criteria for determing economic sound- 
ness, and defining the term “facilities 
Or equipment” pertaining to marine 
operations. Other minor revisions are 
procedural, editorial. or for clarifica- 
tion purposes. Further information 
may be obtained from the Financial 
Assistance Division, National Marine 
Fisheries Service. NOAA, Washington, 
DC 20235. 


Raymond Hubley Gets 
Conservation Post 


Raymond C. Hubley, Jr., 42. execu- 
director of the Izaak Walton 
League of Amer- 
ica since 1971, 
has been named 
to a key conser- 
vation post in the 
National Oceanic 
and Atmospheric 
Administration, 

according to NO- 
AA's National 
Marine Fisheries 


tive 


Hubley 
Service. 

In the Commerce Department 
agency, Hubley serves as Conserva- 
tion Coordinator on the staff of NMFS 
Director Robert W. Schoning. Created 





last summer the new _ position 
quires that the incumbent serve as 
the key contact for NMFS in all mat- 
ters pertaining to planning, coordi- 
nating, and reviewing environmenal 
impact and conservation efforts. His 
work touches on virtually all functions 
of the Fisheries Service and will re- 
quire close liaison with the fishing 
industry. federal agencies, state organi- 


re- 


zations, Congressional units, and re- 
lated scientific and trade organizations 
as well as a variety of conservation 
and environmental groups. 

Director Schoning said: “Ray Hub- 
the 
country, not only for his work in the 
Izaak Walton League but also as a 
the Natural Resources 
Council of America and a representa- 
tive on the North American Atlantic 
Salmon Council. He is highly regarded 


ley is well known throughout 


member of 


in federal, state. and private conserva- 
tion circles. 

“We are happy to have Ray join us 
to coordinate our continuing com- 
with the various 
many millions of 
Americans who have a growing con- 
cern for the environment.” 


Ayers to Manage NMFS 
Game Fish Programs 


munication groups 


who represent so 


Robert J. Ayers has been named 
to the post of assistant to the Director 
of the National Oceanic and Atmos- 
pheric Adminis- 
tration’s National 
Marine Fisheries 
Service, to coor- 
dinate game fish 
programs. He re- 
ported for duty at 
the Washington, 
D.C., headquar- 
ters of the Fisher- 
ies Service on 
June 10, 1974, following the Com- 
merce Department agency's intensive 
search for a highly qualified candidate. 

Ayers has spent all of his 16-year 
professional career as a fisheries, wild- 
life, and environmental specialist in 
the Midwest and on the Pacific coast. 
For the past two years the 47-year-old 
biologist has been chief of the Envi- 
ronmental Resources branch, Corps of 
Engineers, Cincinnati, Ohio. 

Representing NMFS 


Ayers 


Director 


Hubley was graduated from Winona 
State College in Minnesota in 1957 
with a bachelor’s degree in biological 
sciences and chemistry. Later he did 
graduate work in fish and wildlife 
management at the University of 
Minnesota. During 1964 and 1965 he 
studied natural resources economics 
and public administration at the 
George Washington University, Wash- 
ington, D.C. 

His employment includes 
five years as a river survey biologist 
with 
Natural Resources, two years with 
the Department of the Interior’s Fish 
and Wildlife Service in Minneapolis, 
and two years with the Lower Colorado 
River Land Use Office, Yuma, Ariz.., 
in recreational land use planning and 
staff administration. From 1966 until 
accepting the position with the Izaak 
Walton League he rejoined the Fish 
and Wildlife Service in Minneapolis 
and served as coordinator of the five- 
state Upper Mississippi River Conser- 
vation Committee at Davenport, lowa. 
Hubley and his wife Jo Ann have three 
children and reside in Reston, Virginia. 


earlier 


Robert W. Schoning, Ayers’ primary 
duty will involve the integration of 
the many 
grams and endeavors conducted at the 
various NMFS field stations through- 
out the country into one national pro- 
gram. He will work closely with the 
States, national conservation agencies, 
game-fish associations, the public, and 
other Federal agencies the 
development and maintenance of an 
efficient and versatile marine recrea- 
tional program. An intrinsic part of 
such an approach is the wise and ex- 
pansive use of natural marine re- 
sources, combined with an attentive 
attitude toward their conservation or 
renewal. 

“This is a difficult and demanding 
job, and I am delighted that Robert 
Ayers is going to undertake it,” the 
NMFS Director said, adding: “I am 
convinced that the entire fisheries com- 
munity, both sport and commercial, 
will benefit as a stronger and more 
central organization for recreational 
fisheries under Mr. Ayers’ 


recreational fisheries pro- 


toward 


evolves 

management.” 
A native of Oregon, Ayers earned 

his B.S. degree in fisheries at Oregon 
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the Wisconsin Department of 


State University. His first full-time 
job was as a shellfish biologist with the 
Oregon Fish Commission, after which 
he served in successively more respon- 
sible positions with that organization, 
then with the Corps of Engineers in 
Oregon and Washington. He has re- 
ceived several awards for outstanding 
Federal service, and is the author of 
several scientific publications. Mr. and 
Mrs. Ayers and their two children live 
at Cincinnati, Ohio. 


NOAA Reemphasizes 
Marine Mammal Ban 


The taking of a marine mammal, 
dead or alive, without a permit is an 
illegal act that can subject the taker or 
possessor to a fine, an arrest, or both. 
warns the National Oceanic and At- 
mospheric Administration. The pro- 
tected species are porpoises, seals, sea 
lions, whales, polar bears, sea otters, 
manatees, and walruses. Under the 
provisions of the Marine Mammal 
Protection Act of 1972 and 
regulations, none can be taken without 
a scientific research permit or a public 
display permit. 

The prohibition has been restated 
by NOAA owing to an increase in 
numbers of marine mammals salvaged 
for their skins by people who found 
them on U.S. beaches, obviously soon 
after death occurred. The Commerce 
Department agency's National Marine 
Fisheries Service administers and en- 
forces the Act as it applies to sea lions, 
seals, porpoises, and whales. The other 
marine mammals are the responsibility 
of the Department of the Interior. 

Seals and sea lions are the most com- 
monly found species. In each instance 
the finder, even though unaware of 
wrongdoing, is guilty of a violation 
of the law if in possession of a marine 
mammal. The correct procedure is to 
leave the carcass where it is and inform 
state or local enforcement authorities 
or the local conservation department 
of the situation. 

The ban against retention does not 
apply to bones, teeth, or ivory of 
marine found on certain 
shorelands, provided such items are 
registered with agents of either the 
NMEFS or the Bureau of Sport Fisher- 
ies and Wildlife within 30 days of 
collection. 


related 


mammals 





To date, but only as a temporary 
measure, a very small number of law 
violators have been punished only to 
the extent of being forced to relinquish 
marine mammal pelts when State 
authorities found them to be in illegal 
possession. NMFS _ authorities said, 
however, that a stricter application 
of the law will now prevail in such 
situations. 
the legal 
occasions, can be fined as 
$10,000 per violation. 

By a 
10. April 
completed between 
the Smithsonian 
zing the 
utilize for 
marine 


A violator, according to 
provisions such 
much as 


covering 


Letter of 
1974, 


Agreement dated 
arrangements were 
the NMFS and 
Institution, authori- 
Institution to collect and 
dead 
USS. 


beaches. A system for a full record of 


scientific research 


mammals found on 
each collection transaction is provided 
for in the agreement. The rights and 
responsibilities of the states as set 
forth in marine mammal legislation 
are not affected in any way under the 
new arrangement. The agreement 
pertains to those species under NMFS 
responsibility and does not include 
marine mammals listed as endangered 
or threatened under the Endangered 
Species Act of 1973. 


Fish Name Uniformity 

Has Popular Support 
Consumers of fish and fishery prod- 

National 

Oceanic and Atmospheric Administra- 


ucts should benefit when a 
tion program to develop uniform mar- 
ket names for fish and fishery products 
the 


had 


is completed. By early 


Commerce Department 


summer 
agency 
received a total of 525 comments in 
response to an invitation to the public 
to comment on the need for clarifica- 
tion of the names of certain species of 
fish that are known by various names 
parts of the 


in different country. 


Thousands of species known 


throughout the world by scientifically 


are 


accurate names, but the differing com- 
mon names used in labeling some 
species cause problems in marketing 
and market development, and could 
disrupt any attempts to write uniform 
labeling regulations. 

NOAA's National Marine Fisheries 
Service also pointed out that there is 
increasing interest in using fish and 
shellfish which have not previously 


been marketed generally, and for 
which no common names exist that 
are familiar to U.S. consumers. A 
spokesman said that new food process- 
ing techniques now present oppor- 
tunities to develop new fishery prod- 
ucts which have no recognized names. 

Of the 525 comments received, 471 
came from individual consumers, in- 
cluding students, and 
fishermen. Generally, these responses 
made specific suggestions for different 
names for a certain few species that 
now have what are considered 
desirable names. Most of these re- 
sponses favored the proposal for im- 
proving the market names of some 
species. 


housewives, 


un- 


Among the suggestions received 
were: 
Current 


common 
name 


Some suggested names 





Dogfish 

Wolffish 

Cancer crab 

Jack 

Barred 
grunt 


Petfish, roverfish, streaker 
Packfish, willowfish, lobofish 
Zodiak, july, smoking crab 
John, jill, union jack 
Wimperfish, chatterfish, striped 
sounder 

Fifty-four comments came from fish 
processing, marketing and consulting 
firms, trade associations, and federal 
and state agencies and commissions. 
Although these comments varied, some 
significant points were made repeat- 
edly. Nearly 70 percent of these agreed 
that a need exists for such a program. 
Most that NMFS is the 
appropriate Federal agency to perform 
the function. these 54 
responses opposed the plan or indi- 
that the Fisheries Service was 
not the proper agency to undertake the 
project. Consumer needs were recog- 


indicated 
None of 


cated 


nized as important in many responses 
because truthful label- 
ing is necessary, as well as proper and 
accurate product representation. 
James R. Brooker, of the NMFS 
Fishery Products Inspection and 
Safety Program, has been named co- 


aesthetic and 


ordinator of the nomenclature program. 
Brooker said that NMFS will request 
proposals from expert sources as to 
the most appropriate and systematic 
way Of approaching the overall prob- 
lem. A contractor will be selected to 
conduct certain functions to imple- 
ment the plans and design a format for 
presenting product names in an organ- 
ized manner, and NMFS will consult 
with appropriate organizations in the 


al 


public and private sector relative to 
plans and procedures. Brooker said the 
program requires a lengthy procedure 
requiring coordination with regulatory 
groups such as the Food and Drug 
Administration and with the American 
Fisheries Society, consumer groups. 
and the fishing industry. 


NOAA Studies 
Possible Designation 
of Puget Sound as a 
Killer Whale Research 
Sanctuary 


The Atmo- 
spheric Administration has announced 
a preliminary study to 
whether it is feasible to declare the 
waters of Washington State’s Puget 
Sound a research sanctuary solely for 
killer whales. 

The Commerce Department agency 
said that the authority to create such a 
is contained in the Marine 


National Oceanic and 


ascertain 


sanctuary 
Protection, Research, and Sanctuaries 
Act of 1972. The Act the 
Secretary of Commerce as the indivi- 


names 


dual who designate a marine 
sanctuary. after consultation with the 
Secretaries of State, Defense, the In- 
terior, Transportation, the Adminis- 
trator of the Environmental Protec- 
tion Agency, other interested Federal 
Agencies, the State(s) involved, and 
with the approval of the President. 
The NOAA Administrator exercises 
the authority of the Secretary of Com- 
marine 


may 


merce in actions involving 
sanctuaries. 

Proposed operating procedures 
under the new Act call for consulta- 
tion with responsible officials of States, 
the obtaining of gubernatorial consent, 
the holding of public hearings, and the 
subsequent issuance of pertinent regu- 
lations. Under the Act, provided cer- 
tain criteria are met, sanctuaries can 
be created for purposes of species 
preserves, research areas, habitat pre- 
serves, or recreational and esthetic 
areas. 

Closely involved in actions related 
to the conduct of the inquiry will be 
NOAA's Office of Coastal Zone Man- 
agement and National Marine Fisher- 
ies Service. The latter is responsible 
for the management and protection of 
seals, sea lions, porpoises, and whales 





under the Marine Mammal Protection 
Act of 1972. 

The Puget Sound sanctuary project 
evolved as a result of concern expressed 
by Senator Warren G. Magnuson of 
Washington State on his own behalf 
and that of a number of his constit- 
uents. Senator Magnuson conveyed 
his sentiments in a letter to NOAA 
Administrator Robert M. White, 
stating in part: 

“I believe the killer whale is of such 
special status and such a unique re- 
source that Puget Sound should im- 
mediately be designated a ‘killer whale’ 
sanctuary and be reserved purely for 
scientific research, observation, and 
study of the killer whale population.” 

NOAA’s immediate response was 
to set in motion an inquiry into all 
germane elements, toward the produc- 
tion of recommendations concerning 
the Puget Sound Sanctuary question 
as soon as possible. No official action 
with regard to declaring the Sound a 
marine research sanctuary can be 
undertaken until a series of condi- 
tions have been met, beginning with 
the NOAA feasibility study and pro- 
ceeding through a series of legally 
prescribed steps, including public 
hearings and an environmental impact 
statement. 

Interest in the broad considerations 
surrounding killer whales mounted 
recently when a public hearing under 
provisions of the Marine Mammal 
Protection Act was held in Seattle, 
Washington to consider an application 


Sportfishing Data 
Sought by NMFS 


Marine anglers of the Atlantic coast 
are being asked to record details of 
fishing adventures—not only about 
fish caught but also about the ones that 
got away. 

Several thousand marine recrea- 
tional fishermen will be asked, by mail 
and telephone, to assist National 
Oceanic and Atmospheric Adminis- 
tration statisticians toward the com- 
pilation of uniform and complete 
records of the annual harvest of 
marine fish and shellfish, in a program 
begun last summer. 

The Commerce Department agency 
began the extensive survey of sport 


by Sea World, Inc. to take four killer 
whales from waters that include parts 
of Puget Sound. In early 1973 Sea 
World had received a letter of exemp- 
tion under the Marine Mammal Pro- 
tection Act permitting the taking of 
four killer whales from Puget Sound 
for display purposes. In granting that 
letter of exemption, NOAA/NMFS 
officials had determined, among other 
things, that the taking could be ac- 
complished without detriment to killer 
whale stocks. Because Sea World was 
unable to capture the desired whales 
in the time remaining between issuance 
of the letter of exemption in March 
1973 and its expiration in October 
1973, the company requested another 
permit—under the longer term provi- 
sions of the Act—to take the same 
number of whales. Based on the deter- 
mination by Federal scientists that 
virtually identical conditions prevail 
now with respect to killer whale stocks, 
a permit was issued by NMFS Director 
Robert W. Schoning on 6 May. The 
permit authorizes Sea World, Inc. to 
capture the four killer whales before 
31 December 1976, from the same 
carefully delimited area of Puget 
Sound as that previously authorized. 

Conditions of the permit include 
provisions for authorized observers 
during capture operations to insure 
humane taking of the whales. Custo- 
dial care is subject to continual review 
and inspection—for the rest of the 
whales’ natural lives—by personnel 
of NOAA’s Fisheries Service. 


fishing in Maine, New Hampshire, 
Vermont, Connecticut, New York, 
Rhode Island, Massachusetts, Pennsyl- 
vania, New Jersey, Delaware, Mary- 
land, Washington, D.C., Virginia, and 
West Virginia. The work is being done 
by a private data collecting firm under 
contract to NOAA’s National Marine 
Fisheries Service. In due time, the 
study will be expanded to include all 
national marine fishing regions. State 
and private sport-fishing organizations 
have helped NMFS fisheries experts 
prepare a list of survey questions. After 
receipt of answers, the Fisheries Ser- 
vice will analyze and publish the find- 
ings. 

In the first phase of the Marine 
Sport Fish Statistics Program, 27,000 


42 


Scientific knowledge of the life 
cycles, population dynamics, and 
migration patterns of killer whales is 
not extensive, though a need for such 
data has been recognized by marine 
mammal biologists for some time. It 
is known that killer whales are found 
in worldwide distribution, but very 
little definitive information exists on 
the total populations or the particular 
populations of this valuable natural 
resource that occur in U.S. waters. 

As a part of the permit granted to 
Sea World, Inc., the company is ob- 
ligated to lend significant assistance 
to further killer whale study and in- 
vestigations in Puget Sound. NOAA 
thus may avail itself of the corpora- 
tion’s experience with marine mam- 
mals in the region and its familiarity 
with the Puget Sound ecosystem. Con- 
ditions of the permit also require that 
these killer whales used for public 
exhibition purposes by Sea World, 
Inc., be made available for scientific 
research to persons authorized by the 
NMFS Director, “. . . so long as such 
research and observation does not 
interfere with the training and display- 
ing of the animal.” 

NMEFS Director Schoning said that 
he had received requests for permis- 
sion to conduct killer whale research 
in Puget Sound to establish broader 
scientific data on life cycles and migra- 
tory patterns of killer whales from 
both the Washington Department of 
Game and the marine mammal pro- 
gram of NMFS. 


households are being briefly questioned 
by telephone to establish a valid mail- 
ing list of active saltwater fishing 
households. Next a more detailed 
questionnaire is mailed to a selected 
sample of several thousand households, 
querying them on a confidential basis 
about: how often and how many 
anglers of what age and sex fished 
when, where, and how; what kinds of 
fish and shellfish were caught in what 
quantity; how the catch was used; and 
how much time and money were 
spent on sport-fishing activities. Ex- 
pert surveyors say that, as a general 
rule, only about 30 percent of any 
given mailing list of contacts responds 
to such questionnaires; therefore, the 
surveyors planned to complete an- 





other round of telephone calls to non- 
responders after a specific period of 
time. Thereafter, a mail-and-telephone- 
call sequence will be repeated every 
two months to collect the desired data 
over a full calendar year. 

Plans call for a continued data 
collecting on the same general basis 
through 1976, after which geographic 
coverage will alternate between the 
eastern and western halves of the 
United States from one year to the 
next. 

Accurate and current statistics sur- 
rounding how much of an effort is 
made to catch what amount of fish are 
prerequisites for the production of 
assessments of all kinds of fish popu- 
lations. Such assessments, in turn, are 
vital to fisheries biologists and conser- 
vationists as they work toward sound 
management of marine resources. 

The Marine Sport Fish Statistics 
Program has been preceded by other 
less extensive surveys of national 
sport fishing habits, conducted at 5 
year intervals since 1955 by the Bureau 
of the Census. The NMFS program 
was designed to allow for complete, 
up-to-date information on the national 
harvest of fish products heretofore 
routinely collected for the commercial 
catch, but available only on an in- 
complete, non-timely for the 
sport catch. The new survey method, 
among other things, will permit NMFS 
fisheries statisticians to add the annual 
sport catch to the yearly commercial 
catch to reach an aggregate—and thus 
more accurate—annual total. 


basis 


Texas Has Poor Brown 
Shrimp Catch in 1973 


Although final figures are not yet 
available, the brown shrimp (Penaeus 
aztecus) catch from the Texas offshore 
shrimping grounds was approximately 
25,000,000 pounds (heads-off) in 1973. 
According to K. N. Baxter, Supervi- 
sory Fishery Biologist, NMFS Gal- 
veston Laboratory, this was the poorest 
annual harvest of brown shrimp from 
these grounds in the past 7 years, with 
the exception of 1969. Taking into 
account Baxter’s estimate of avail- 
ability of brown shrimp biomass, 1973 
was likely the lowest for the Texas 
coast in 12 years. 

Brown shrimp year-class strength, 


predicted by monitoring abundance 
of postlarval and juvenile shrimp in 
the Galveston Bay area, indicated that 
the 1973 harvest would fall below the 
annual catch of any of the previous 
six years. However, unusually high 
concentrations of juvenile brown 
shrimp in central and lower Texas 
estuaries kept the 1973 catch above 
that of 1969 and above the extremely 
low offshore harvest of 1961 and 1962. 
Greater fishing pressure also may have 
helped to produce the larger than 
expected catch. For example, there 
were 600 steel-hulled “supertrawlers”™ 
fishing Texas brown shrimp in 1973 
that were not in the fishery in 1969, 
according to information supplied by 
NMEFS Division of Statistics. 

In 1973, Texas offshore fishing 
between Galveston Bay and Matagorda 
Bay on the upper coast, historically 
the best brown shrimp fishing grounds 
off Texas, produced the lowest catch 
ever recorded for that area, but the 
lower coast grounds between Aransas 
Pass and Brownsville produced the 
highest brown shrimp catches recorded 
to date for that area. In fact, the ports 
of Brownsville and Port Isabel alone 
accounted for a record 4,000,000 
pounds (heads-off) of Texas brown 
shrimp caught in July, an occurrence 
never before enjoyed by those two 
ports. 

Environmental conditions, especially 
in bay systems on the upper Texas 
coast, probably contributed to the 
lowered catch off Texas. Heavy rain- 
fall and runoff into the eastern portion 
of the Galveston Bay system and ac- 
companying lowered salinities ap- 
parently rendered a rather large part 
of the nursery uninhabitable for young 
brown shrimp. The inferior brown 
shrimp year class also could have been 
caused by reduced spawning or by 
poor survival of early life stages off- 
shore or both. Only one group of 
young brown shrimp, first distinguish- 
able as postlarvae entering the Gal- 
veston Bay area and later as juveniles 
inside the estuaries on the upper Texas 
coast, was detected in 1973. In most 
years, three and sometimes four dif- 
ferent groups are recognizable in the 
nursery areas during a growing season. 

Other shrimp species also may have 
been affected by prevailing environ- 
mental conditions in 1973. For ex- 


43 


ample unprecedented catches of sea- 
bobs, Xiphopeneus kroyeri, occurred 
off the San Bernard River area near 
Freeport, Tex. late in 1973 and early 
in 1974 (NMFS Division of Statistics). 
Normally this species is not available 
in commercial quantities west of the 
Sabine River (Texas-Louisiana). In- 
creased catches of this species also 
may have been partly due to diversion 
of fishing effort from brown shrimp 
to other more available species. 


Foreign Fishery Developments 


Fish Sausage Plant 
Slated for Russia 


The Soviet Ministry of Fisheries and 
the Taiyo Fisheries Company have 
“agreed in principle” that a fish sausage 
plant will be built by the Japanese 
company in the Soviet Far East. The 
plant, which reportedly will have a 
daily output of 100,000 sausages, will 
cost the equivalent of $3.5 million.! 
The Soviets will make a 20 percent 
down payment and pay the remainder 
over the next 5 years at an interest rate 
of 6.5 percent, according to a report 
in the Nikon Keizai Shimbun. 

According to the NMFS Interna- 
tional Fisheries Analysis Division, the 
building of a fish sausage plant by the 
Japanese in the USSR was first dis- 
cussed in 1964 by the Taiyo Company 
and the Soviet Machinery Import 
Corporation (Prodintorg). Taiyo, at 
that time, presented two proposals: 
the first was for a plant with a capacity 
of 200,000 sausages per day, costing 
1.6 billion yen (US$4,440,000)?, the 
second for a plant with half that 
capacity, costing 1.0 billion yen (US 
$2,722,000). Despite Soviet interest, 
no contract was concluded. 

The Japanese exporters, however, 
continued to nurture Soviet trade con- 
tacts. The WHayashikane Company 
demonstrated fish sausage and surimi 
(minced fish) machinery at the Nak- 
hodka Marine Fair in 1968. Soviet 
fisheries experts displayed much in- 
terest in both the processing equip- 
ment and the finished products. The 
' At the current exchange rate of US$1.00 = 
280.00 yen. 


2 At the 1964 exchange rate of US$1.00 = 
360.00 yen. 





Japanese news media were speculating 
that since the then-current 5-Year- 
Plan (1966-1970) emphasizing 
catch increases, the next 5-Year-Plan 
(1971-1975) would place more em- 
phasis on upgrading catch processing, 
and that the prospects for the sale of 
sausage and surimi equipment should 
improve after 1971. 

In 1972, the Taiyo Company an- 
nounced that had been 
reached between the Company's pres- 
Kenkichi Nakabe. the 
Soviet Minister of Fisheries, Aleksandr 
Ishkov. to construct a fish sausage 
the city of Moscow with 
machinery supplied by the Japanese. 
Toward the end of that year. Mikhail 
Stepanov, Chief of the Pacific Section 
of the Soviet Fisheries Ministry's De- 
partment of Foreign Affairs, journeyed 
to Japan 
and used the occasion to confer with 
Mr. Nakabe on 
the sausage and surimi plants. Nakabe 
visited the Soviet Union in May of 
1973 “to finalize a plan” to build the 
fish sausage plant. This “finalization” 


Was 


agreement 


ident. and 


plant in 


for fisheries negotiations 


the construction of 


took over one year. 


The location of the fish sausage 
plant will now be somewhere in the 
Soviet Far East and not in Moscow as 
planned previously. There are several 
the 
politico-strategic consideration of de- 


veloping the Soviet Far Eastern in- 


reasons for this: one may be 


dustry (and thus the area's population). 
Another could be the Soviet 
use of Pacific Alaska pollock as the 
raw material for the manufacture of 
fish sausage. It is also possible that 
the Soviet Union may export the 
finished product from this plant back 
to Japan and thus pay, in part or in 
full, the cost of the purchase. When 
the plant will be actually built is not 
yet known, but the phrasing “agreed 
in principle” could indicate additional 
delays. 


reason 


Japan’s Fish Take near 
Foreign Nations Is about 
45 Percent 


Data compiled by the Japanese 
Fisheries Agency show that Japanese 
fish catches within 200 miles offshore 
of foreign nations in 1972 came to 
4,478,000 metric tons valued at 340.9 


Japanese fish catch within 200 miles of foreign countries, 1972. 





Catch 


No. vessels No. crew 





Quantity 


Value 





1,000 tons 

2.296.5 
390.3 
676.7 
261.5 
16.9 
305.7 
37.1 
128.4 
101.4 
140.5 
94.7 
28.0 


Bering Sea & Adjacent Waters? 
Okhotsk Sea, North 

Okhotsk Sea, South 

Japan Sea, North 

Japan Sea, South 

East China Sea & Yellow Sea 
Atlantic, North 

Atlantic, Central 

Atlantic, South 

Pacific, Central 

Pacific, South 

Indian Ocean 


Total 4,477.7 


(US$1,000)! 
282,954 
74,773 
97,240 
58,442 
9,351 
188,312 
17,857 
67,630 
55,682 
128,019 9,170 
89,578 225 
37,013 135 


32,374 
5,254 
30,356 
24,803 
3,264 
17,553 
315 
29,116 
180 


1,106,851 152,745 





'Based on 308 yen=US$1 
2includes Gulf of Alaska 


billion yen (US$1,106.8 million at 
308 yen-US$1). In quantity, this was 
approximately 45 percent of the 
nation’s total fish catch (9.4 million 
tons). Fishing within 200 miles off 
foreign coasts involved 10,680 vessels 
(including motherships) and 152,745 
crew members. By area, the catches 
in the Bering Sea (which includes the 
Gulf of Alaska in this data) were the 
largest. accounting for 2,296,500 tons 


or about one-half of the total catch 
taken within the 200-mile zone. 

Mothership-type bottom trawlers 
took 1,294,000 metric tons (worth 
$100.9 million), “Hokuten” trawlers 
(up to 350 GRT in size) took 844,000 
tons ($120.8 million) and tuna vessels 
(including longliners, baitboats, and 
purse seiners) accounted for 227,000 
tons (253.6 million). 


Source: Suisan Tsushin 


Panama Serves Notice to Foreign Vessels 


On 10 and I! May Panama City 
newspapers published a_ notice to 
foreign flag vessels that Panamanian 
maritime laws will be respected, re- 
ports the NMES International Fisher- 
Analysis Division. The 
notice is as follows: 

“The Consular and Marine Admini- 
stration of the Ministry of Finance 
and Treasury. concerned about the 
present situation, where some foreign 


ies official 


vessels do not comply with the na- 
tional laws, as in the recent case of 
the North American flag vessel, Raf- 
faello, which broke provisions of our 
maritime laws, and which paid the 
fines imposed by this administration, 
since it did not carry the required 
navigation permit, and by the Ministry 
of Commerce and Industry, for failure 
to have the pertinent fishing license; 
desires to request interested parties 
and companies which represent these 
vessels that they inform them duly 
about the matter and proceed in ac- 
cordance with our existing legislation. 
since it is not Our intention to perse- 
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cute or fine foreign ships but only to 
make them respect the present laws 
and accompanying measures. 

“Therefore, it is requested that any 
activity in national waters be made 
known to the port captains or post 
inspectors in the corresponding areas, 
or to this administration, in sufficient 
time so that the necessary instructions 
or required information may be im- 
parted. These measures must be carried 
out especially by fishing vessels con- 
cerning which specific laws exist and 
which must also obtain the regulatory 
license from the Ministry of Com- 
merce and Industries, which will avoid 
the occurrences noted above. 

“The observation is also made, with 
respect to ships arriving in national 
waters of the Republic, and in accor- 
dance with international regulations, 
that they must hoist, in addition to 
the flag of the country of registry, the 
flag of Panama, a custom which is 
followed by all the countries of the 
world. 

“The cooperation of each and every 





one of the shipping agents in the 
Republic is expected, informing ships’ 
handlers in general of the facts and 
above all the owners of ships involved 
in international fishing. 

“Extending beforehand the appre- 
ciation of the director for the attention 
and interest paid to that set forth here. 
I take this opportunity to reiterate 
the assurances of my distinguished 
consideration. Signed: Pana Angel 
Kourluklis, Director, Consular and 
Maritime Administration.” 


Source: U.S. Embassy, Panama 


Canada Fills Fishery 
Information Positions 


R. Nix Wadden, 43, of Ottawa, has 
been appointed Chief of Information 
for Environment Canada’s 
and Marine Service. The appointment, 
following a Public Service Commission 
competition, was announced by K. C. 


Fisheries 


Lucas. Senior Assistant Deputy Minis- 
ter, Fisheries and Marine. Charles 
Friend, 43, of Aylmer, Que.. has been 
appointed to serve as Chief of Fisheries 
and Marine Information during the 
Mr. Wadden 
undertakes French language training 
to fulfill the 
of the position. 

Born in St. John’s, Newfoundland, 


next 12 months while 


language requirements 


Mr. Wadden is a graduate (B.A.) of 


St. Francis Xavier University, Anti- 
gonish, N.S. He was a news reporter 
and editor with 
stations in Newfoundland before join- 
ing the Information staff of the former 
Department of Fisheries at Ottawa 
in 1966. He has been Acting Chief 
of Information with the Fisheries and 
Marine Service since September 1973. 

A native of New Zealand, Mr. 
Friend has had extensive experience 
in news writing and reporting, and has 
been, since February 1973, Chief of 
Editorial Services with the Office of 
Tourism, Department of Industry, 
Trade and Commerce. His journalistic 
career covered reporting and editing 
assignments with the Daily Commer- 
cial News, Canadian Press, CBC 
National TV News, Star Weekly and 
CBC _ International He was 
for 3 years with Expo 67, serving 
as head of the Production Section of 
the Public Relations Department. In 


radio and television 


Service. 


1972 he joined the Department of 
Industry, Trade and Commerce as 
Assistant Manager. News Service. 


KUWAIT, JAPAN FORM 
JOINT SHRIMP VENTURE 


The Japanese trading firm Nissho 
Iwai is scheduled to form a joint 
shrimp fishing and processing venture 
in Kuwait around June 1974 with a 
local firm identified as United Fishery 
of Kuwait. The joint company. to be 
named “Kuwait Overseas Maritime 
Fishery Company.” will be established 
with an authorized capital of US$3 
million and will be owned 70 percent 
by the Kuwait firm and 30 percent by 
the Japanese. Japan has been purchas- 
ing around 2,000 tons of frozen shrimp 
annually from Kuwait, but this is the 
first time the Japanese are entering 
into a joint shrimp venture in that 
country. 


Source: Suisan Keizai Shimbun 


Fishery Notes 


Narragansett Bay 
Flounder Decline 


Two University of Rhode Island 
scientists have reported that a slight 
natural temperature change in Nar- 
rangansett Bay may be 
decline of winter 
well as offshore. 


causing a 
flounder there as 

Basing their estimates on an eight- 
year survey of winter flounder in Nar- 
ragansett Bay, Dr. H. Perry Jeffries, 
professor of oceanography, and a 
graduate student, William G. John- 
ston, said that a water temperature in- 
crease of less than one degree over that 
period may be causing the winter 
flounder decline. The scientists re- 
ported their findings in the latest issue 
of Maritimes, a quarterly magazine 
published by the Graduate School of 
Oceanography at URI. 

After a slow increase in abundance 
from a low in 1966, there was a con- 
tinuing decrease by about 78 percent 
from 1968 to 1972, Dr. Jeffries said, 
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and by 1973 the flounder levels had 
fallen below those of 1966. “We looked 
for a reason for this,” he said, “and 
found that a comparison of tempera- 
tures with fish counts showed a sur- 
prising relationship. As temperature 
increased flounder abundance de- 
clined.” 

The decline of flounder in the bay 
was a forerunner, by about 30 months, 
of declining catches offshore, the re- 
searchers Normally, flounder 
spawn in Narragansett Bay in winter 
and the tiny larvae swim above the 
bottom until March. But the tempera- 
ture change may be causing the larvae 
forms to change to flounder earlier 
each year. and as a result they may be 
encountering different predators, Dr. 
Jeffries “Because laboratory 
studies have such limited significance 
for long-range trends in nature, we 
should make a detailed survey of 
bottom organisms and what they are 
eating to test this hypothetical change 
in predator-prey relationship.” he 


stated. 


said. 


said. 


A continuing warming trend would 
not necessarily cause a further decline 
in bay flounder, Dr. Jeffries said. “It 
is possible,” he added, “that complex 
interrelationships might influence 
such factors as prey, predator, food 
and timing so that the population 
would eventually adapt and increase 
in warmer waters.” 

Dr. Jeffries said the results seem 
also to show that the effects of power 
plants on the bay’s environment can- 
not be predicted from laboratory ex- 
periments on a single species. “Short- 
term laboratory experiments have 
limited significance for long-term 
changes in nature,” he said. “We need 
to develop better methods for studying 
the long-range processes of the estuary.” 


California Moves 
To Restore Abalones 


Two thousand juvenile 
were successfully seeded in a kelp bed 
off California’s Palos Verdes Penin- 
sula on 12 June 1974 as the first 
phase of a project to re-establish this 
once prolific resident in that area by 
the California Department of Fish 
and Game. The project also will help 
biologists determine the feasibility of 


abalones 





re-establishing abalone populations in 
other areas of the coast where their 
numbers have decreased in recent 
years. 

The spot chosen by the Department 
of Fish and Game for the seeding was 
Abalone Cove, which received the 
name because of the great numbers of 
red abalones that once could be found 
there. Abalones and the kelp that 
helped support them disappeared from 
the cove in the early 1960s, probable 
victims of a succession of warm water 
years and pollution. 

Since that time more effective con- 
trols have lessened the pollution 
hazard, and Fish and Game marine 
biologists have succeeded in establish- 
ing a kelp bed in the cove with trans- 
plants from Santa Catalina Island. 
Fragments of drifting kelp are an es- 
sential part of the abalone’s diet as it 
matures. At their present stage of 
growth, however, the principal food 
of the juvenile abalones will be dia- 
toms, minute, one-celled algae which 
are plentiful in the cove. 

The juvenile abalones we.e flown 
from San Luis Obispo to Long Beach, 
then transported by boat to Abalone 
Cove. All survived the trip without 
incident. Biologists selected a small 
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reef in the cove as site for the seeding. 
This natural habitat will be augmented 
by the addition of concrete blocks, 
which will also help to provide hiding 
places from predators, such as starfish. 
Before placing the abalones in their 
new home, Fish and Game divers 
cleared the site of sea urchins which 
compete with abalone for food. 

Two age groups of abalone were 
put on the reef. The older abalones, 
about 12 years. measure from | to 
2 inches in diameter. The younger 
abalones, about nine months old, 
measure on the average a little less 
than inch in diameter. The older 
age group was purchased by the 
National Marine Fisheries Service 
and turned to the DFG for 
planting under a cooperative program. 
The smaller abalones were purchased 
by the department. 

Twenty percent of the older aba- 
lones have been tagged with stainless 
steel tags. The younger abalones, too 
small to be tagged. have been “color 
coded” by feeding them special foods 
which create color patterns in their 
shells that biologists can identify. The 
project at Abalone Cove offers no 
immediate bonanza to the sports diver. 
It will be 7 or 8 years before the red 
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Recent NMFS Scientific Publications 


Data Report 82. Cook, Steven K.., 
James F. Hebard, Merton C. Ingham, 
Ellsworth C. Smith, and Carlos Afonso 
Dias. “Oceanic conditions during the 
Joint Investigation of the Southeastern 
Tropical Atlantic (JSISETA)—Febru- 
ary, April, and September-December 
1968.” 358 p. (6 microfiche). For sale 
by U.S. Department of Commerce, 
National Technical Information Ser- 
vice, 5285 Port Royal Rd., Spring- 
field, VA 22131. 

Abstract—Oceanic conditions in 
the upper 1,000 meters in the water 
column off tropical western Africa 
are portrayed. The portrayal is 
comprised of vertical sections of 
temperature, salinity, sigma-r, oxy- 
gen, and phosphate. A description 
of methods of sampling, analysis, 
data processing, and quality control 
is presented. 


Data Report 83. Lyon, James M., 


and Kenneth N. Baxter. “Sample 
catches of penaeid shrimp taken by 
trawling in the northwestern Gulf of 
Mexico, 1961-65." 50 p. (1 microfiche). 
For sale by U.S. Department of Com- 
merce, National Technical Informa- 
tion Service, 5285 Port Royal Rd.., 
Springfield, VA 22131. 


Abstract—Data from a 5-year 
shrimp trawling survey of the north- 
western Gulf of Mexico are report- 
ed by station, time, and depth. 
Numbers of 12 species of penaeid 
shrimp taken during 113 cruises 
are recorded. 


NOAA Technical Report NMFS 
SSRF-676. Penn, Erwin S. “Price 
spreads and cost analyses for finfish 
and shellfish products at different mar- 
keting levels.” March 1974. 74 p. 
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abalones reach a legal size of 7 inches 
at greatest diameter. 


TEXAS TO GET NEW 
COASTAL FISHING PIER 


Texas fishermen are due another 
top-quality saltwater fishing spot. The 
Texas Parks and Wildlife Commission 
recently approved a plan to convert 
Queen Isabella Causeway in Cameron 
County into a fishing pier. The cause- 
way is to be acquired from the Texas 
Highway Department. 

The Highway Department offered 
the causeway to the commission be- 
cause of a new causeway being built 


just north of the old one. The Cameron 


County pier will be the third such 
fishing pier acquired in this way. One 
is in Port Lavaca and another is near 
Rockport on Copano Bay. 

Pending favorable results of a public 
hearing to be held June 6, concerning 
the project. the pier would include 
fish-attracting lights, restrooms, a con- 
building. parking facilities 
and docking facilities. 

The concession facilities will offer 
bait and tackle and vending machines. 


cession 


Abstract—The rapid increase of 
fish prices has recently caused public 
concern. To find the cause of the 
difference between the price the 
fisherman receives for his product 
and the ultimate price paid by the 
consumer, the report analyzes the 
distribution of the consumer's dol- 
lar paid to the retailer as well as to 
the wholesaler, processor, and fish- 
erman. 

Selected for this study are seven 
finfish, two canned fish, and four 
shellfish products. The difference or 
margin between selling and pur- 
chasing prices of each level and the 
share of the consumer's dollar by 
each level and each cost component 
are calculated for each fish product. 
The report also analyzes the costs 
and profits incurred by each market- 
ing function and describes the 
major influence on margin dif- 
ferences. 

The objective of the study is to 
give individual firms in the fishery 
a systematic guide to examine their 
margins, costs, and profits for each 
fish product; compare them with 





the data presented in this study, as 
national averages for the same prod- 
uct; and determine whether there 
is room for improvement for their 
performance and services. 


USSR, Polish Fishery 
Volumes Available 


A limited number of the following 

Russian and Polish publications trans- 
lated and printed for the National 
Marine Fisheries Service (NMFS) 
under the Special Foreign Currency 
Program (financed with Public Law 
480 funds) are available for free dis- 
tribution from the Translation Pro- 
gram, Office of International Fisheries, 
F43, NMFS, NOAA, U.S. Depart- 
ment of Commerce, Washington, D.C. 
20235. Please request by translation 
(TT) number. Translation numbers, 
titles, and authors include: 
TT 69-59016, Soviet-Cuban Fishery 
Research, Bogdanov, A. S. (editor); 
TT 70-50028, Exploratory Fishing and 
Scouting by Yudovich, Yu. B., and 
A. A. Baral; TT 70-50065, Vision and 
Near Orientation of Fish, by Protasov, 
V.R.; TT 70-54020, Pinnipeds of the 
North Pacific, Arsen’ev, V. A., and 
K. I. Panin (editors); TT 70-55114, 
Crayfish, by Kossakowski, Jozef; 
TT 70-55115, Manual for Crayfish 
Catchers, by Paladino, Jerzy. 


Marine Insurance 
Guidelines Noted 


A revised edition of a marine insur- 
ance guide is now available from the 
University of Rhode Island Sea Grant 
program. Author Samuel Snow, of the 
Medway Marine Corp., said in the 
introduction that the Commercial 
Marine Insurance Guide is designed to 
help steer commercial boat owners 
and marine businessmen through the 
complex field of marine insurance. 
Mr. Snow was assisted by Norman F. 
Wahl, of the American Universal In- 
surance Co. 

The guide tells about the scope of 
available marine insurance coverage 
both to persons buying it and to insur- 
ance agents and brokers who may be 
less familiar with the subject. It can 
also serve as a checklist of insurable 
hazards that are common to boat 
dealers, boat service agencies, marine 


supply dealers, dry dock and boat 
repair firms, and others. 

Commercial Marine Insurance 
Guide, Publication P11, is available 
at no cost. Requests should be mailed 
to NEMRIP, University of Rhode 
Island, Narragansett Bay Campus, 
Narrangansett, RI 02882. 


ECONOMICS OF USSR 
FISHERIES PRINTED 


Economics of the Soviet fishing in- 
dustry, by N. P. Sysoev, “Pishchevaya 
Promyshlennost” Publishers, Moscow, 
1970. This is the 1970 edition of the 
standard Soviet textbook on socialist 
fisheries economics. It covers a broad 
range of topics, including basic history 
of the fishing industry of the U.S.S.R., 
the role of the fishing industry in the 
Soviet economy, the general structure 
of economy, and Soviet planning, 
management, and economic principles. 
Sysoev is primarily concerned with the 
technical, material, and _ theoretical 
bases of the fishing industry, rather 
than with actual fleet size and manage- 
ment or fishing strategy. Although the 
text contains data (the latest being for 
1968-1969) on catch, CPUE (per 


In Brief.... 


vessel and per crew member), plant 
production capacity, number of ves- 
sels and their capacity, it tells little 
about actual deployment and strategy 
of the fishing fleets. 

There are, however, excellent and 
detailed discussions of prime cost and 
price formation, both essential to un- 
derstanding Soviet supply and demand 
conditions for fishery products. Dis- 
cussions of capital investment, fixed 
assets, and circulating capital within 
the fishing industry provide a solid 
theoretical base for understanding 
trends in the development of Soviet 
fisheries. The translation, 386 p., was 
produced by the Israel Program for 
Scientific Translations (IPST) for the 
National Marine Fisheries Service 
under the Special Foreign Science 
Information Program (financed with 
Public Law 480 funds). It is available 
in paper copy for $8.25 (microfiche 
$1.45) from the National Technical 
Information Service (NTIS), Spring- 
field, VA 22151. Cite accession num- 
ber TT 72-50086 when ordering. A 
limited number of free copies is avail- 
able from the NOAA Translation 
Program, Office of International Fish- 
eries, F4, NMFS, NOAA, Washing- 
ton, DC 20235. 


Research, Appointments, Milestones 


....Formal establishment of the Great 
Lakes Environmental Research Lab- 
oratory last summer brought all NOAA 
Great Lakes researchers under one 
roof at the Ann Arbor, Mich. facility, 
the Commerce Department reports. 
Scientists there represent the National 
Ocean Survey’s Lake Survey Center 
and the International Field Year for 
the Great Lakes (IFYGL).... 


. . . .To determine the ratio of sport 
and commercial marine fish catches, 
Texas is expanding its salt water creel 
survey from Aransas Bay to the Gal- 
veston, San Antonio-Espiritu Santo, 
and Upper Laguna Madre Bay systems, 
reports the Parks and Wildlife Depart- 
ment. The April Aransas Bay survey 
showed about 265 sport fishermen per 
day landing on average of 329 pounds 
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of fish. Boat fishermen took some 10 
pounds per person while lighted pier 
and wade fishermen averaged about 
1 pound each.... 


A record 121,579 tons of raw 
anchovies were landed for commercial 
reduction during California’s 1973-74 
season, Department of Fish and Game 
figures reveal. Last year 75,039 tons of 
anchovies were landed there.... 


. . . .A cooperative state-local coastal 
area management program is called for 
by North Carolina’s Coastal Area 
Management Act of 1974, according 
to The Marine Newsletter. Planning 
initiatives rest locally while the state 
has mainly a supportive, standard- 
setting and review role—unless local 





governments do not exercise their 


planning initiative.... 


.Oregon’s low 1974 Dungeness 
crab harvest is believed mostly due to 
heavy February rains—4 years ago 
—according to an Oregon State Uni- 
versity Sea Grant researcher. Crab 
larvae, at their earliest stage that 
month, are particularly vulnerable to 
low salinities of sea water which could 
result from heavy coastal rains. Other 
factors are involved but none seem to 
affect Dungeness crab populations as 
much as the amount of precipitation 
during the early larval period, the 
scientist noted .... 


.The Great Lakes will get some 
22.1 million hatchery-reared fish this 
year, slightly less than the record 23 
million planted in 1973, notes The 
Great Lakes News Letter. Lake trout 
(5.8 million) and chinook salmon 
(7.1 million) plants set new records. 
Other species released include rain- 
bow trout, steelhead, brown trout, 
coho salmon, splake, brook trout, and 
Atlantic salmon. More 
also. being placed on 
Chicago metropolitan 
improvement .... 


emphasis is 
Detroit and 
area fishing 


-The Fifth Annual International 
Diving Symposium, co-sponsored by 
the Marine Technology Society and 
the Association of Diving Contractors, 
is scheduled for 21-22 January 1975 
in Morgan City, La. Technical pre- 
sentations will touch on diving train- 
ing, Operations, and procedures; in- 
surance; emergency treatment; deep 
diving technology, equipment, and 


gases; federal and state safety stan- 
dards; and others. Information is avail- 


able from L. Wilson Trahin, P.O. 
Box 709, Morgan City, LA 70380.... 


‘While Kodiak Island’s Tanner 
crab catch has grown to 30 million 
pounds in 8 years, Alaska Department 
of Fish and Game biologists expect the 
sustainable yield to level off at that 
point according to Alaska Seas and 
Coasts. About 100,000 pounds of 
Tanner crabs were taken in the Kodiak 
area in 1967 and by 1969 the harvest 
hit 6.8 million pounds. Westward 
expansion of this fishery in Chignik, 
the South Peninsula, along the Aleutian 


Chain, and in the Bering Sea is now 
expected =): 


. . . .New abalone iron regulations to 
protect the undersize mollusks from 
cuts from sharp, narrow tools have 
been adopted by the California De- 
partment of Fish and Game, reports 
the Marine Advisory Programs News- 
letter. Abalone can only be taken by 
hand or with irons less than 36 inches 
long. less than 34-inch wide, less than 
'hg-inch thick, and, if curved, the 
radius must be 18 inches or more. 
Edges must be smooth and rounded ... 


.Nominated to be Federal Co- 
chairman of the Coastal Plains Re- 
gional Commission will be R. Jack- 
son Hawke, Jr., Raleigh, N.C., 
according to The Marine Newsletter. 
He succeeds G. Fred Steele, Jr.. who 
held the post since 1969. The Com- 
mission plans and stimulates regional 
economic growth in a 159-county area 
along coastal North and South Caro- 
lina and Georgia.... 


A 71%-pound amberjack is 
Texas’ newest marine sport fishing 
record, according to the State Fish 
Records Committee of the Parks and 
Wildlife Department. Taken from a 
party boat 52 miles south of Freeport 
by C. V. Fitzpatrick, the trophy was 
56 inches long with a 33%-inch 
gitth .... 


“Law of the Sea: Caracas and 
Beyond” is the theme for the Law of 
the Sea Institute’s Ninth Annual Con- 
ference, 6-9 January 1975 in Miami, 
Fla. More information is available 
from the Institute at the University of 
Rhode Island, Kingston, RI 02881 .... 


.. . Admiral Owen Wesley Siler, 52, 
is the 15th Commandant of the U.S. 
Coast Guard. He relieved retiring 
Admiral Chester R. Bender, Comman- 
dant for the past 4 years. As comman- 
der of the Second Coast Guard Dis- 
trict in St. Louis, Mo., Siler directed 
most of the Coast Guard’s operations 
on U:S. inland waterways .... 


The North Carolina Marine 


Science Council’s new chairman is 
Dr. Ralph Brauer, who succeeded 
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Addison Hewlett, notes The Murine 
Newsletter. Brauer is Director of the 
Institute of Marine Biomedical Re- 
search at the University of North 
Carolina, Wilmington. The Council, 
established in 1968, advises the State 
Legislature on marine affairs .... 


....A search for a lasting crab marking 
system has led Oregon State Univer- 
sity Sea Grant scientists to laser beams 
and subzero copper “branding irons,” 
reports the U.S. Department of Com- 
merce. Both methods, apparently 
harmless and tested on Dungeness 
crabs, appear to alter pigmentation 
cells under the crab’s outer shell, 
producing a mark that will last through 
a molting cycle. More data on side- 
effects, mark retention, and gear por- 
tability are sought... . 


... Scientists with the Scripps Institu- 
tion of Oceanography have confirmed 
that cold, dense Antarctic Bottom 
Water flows northward into the deep 
Pacific Ocean beneath a 4-million- 
square-mile sloping surface, or “ben- 
thic front,” similar to a weather 
front. The “front” exists south of the 
Equator and in the northern hemi- 
sphere, report investigators with the 
10-month Pacific GEOSECS (Geo- 
chemical Ocean Sections Study) 
Expedition .... 


A Virgin Islands aquaculture 
study which has shown twice the nor- 
mal growth rate in some mollusks will 
be continued under a $300,000 Sea 
Grant to Columbia University’s 
Lamont-Doherty Geophysical Obser- 
vatory, the U.S. Department of Com- 
merce reports. The experimental 
“farm” pumps cold, clean, high- 
nutrient, deep-ocean water from 870 
meters into shore ponds where it is 
“seeded” with several species of phyto- 
plankton. Later it is removed to feed 
oysters, clams, and scallops .... 


... A sport shrimper survey authorized 
by the Texas Parks and Wildlife Com- 
mission, when added to commercial 
harvest data, should help tell how, 
when, and where shrimp are harvested 
in that state. Data are expected on the 
total catch from each bay system and 
will cover the most valuable areas .... 





THE 1972 ECONOMIC CENSUSES 


Early in 1972...we asked the business community's help in providing us with 
the basic information about its business activities during the year 1972. The facts 
were requested so that we, in turn, could provide YOU with the data from various 
economic areas! NOW-the results are in! They’re being analyzed...fed to 
computers...and published for YOUR use....YOUR needs...YOUR advantage in 
keeping up with the latest trends in the business and industrial worlds. 


There are hundreds of reports coming off the press as fast as figures are 
tabulated. 


ENTERPRISE 
> STATISTICS 


Get the facts! Have your name placed on our mailing lists to receive a copy of 
the Publications Programs and publications order forms (free of charge), which 
describe the contents of the reports and the scheduled release dates. Please fill in 
your name and address, check the appropriate boxes below, and mail to: 


Publications Distribution Section 
Social and Economic Statistics Administration 
Washington, D.C. 20233 
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